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5 ttffi^SF 

MB#©«JS*j*»cWr*. S&fc#K38§>!WU *KS69§K: «fc !> 
15 KM?** *»893tt*fc, R^^H«l/<tt»^^H«ik#*W 

20 &&ft)V : E> (growth hormone, finite GH tt, Ti^ 

(GHRH; growth hormone-releasing hormone) °V&M£tl* VThX^ 
^> (somatostatin) "rfffiftStl* [J. Kendrew, et al. , Eds., The 
25 Encyclopedia of Molecular Biology (Blackwell Science Ltd., London, 
1994), p. 462 ] o GH ttmfc^S&ffiTfc* ttTteft < , ^iiltO^ 
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JfcJtC. 1997), 757 H3 . 

W:_hlE/hA*E0i&& [J. 0. Jorgensen, Endocr. Rev. 12, 189 (1991)] 

[J. 0. Jorgensen, et al., Horm. Res. 42, 235 (1994)] . MtLIiS, IE 
1$AT~<Dft#MmRZfi'%mffim(Dfemk [K. Brixen. et al. . Miner. 

10 Res. 5, 609 (1990)] , GH X^&&A^Of$fafklk'&ffljj]0)i$3k [R. C. 
Cuneo, et al. , J. Appl. Physiol. 70, 688 (1991)] , GH ^SSeJ&A 
T©31Klffi^©lRl±C R. C. Cuneo. et al., J. Appl. Physiol. 70. 695 
(1991)] , /hje©afl^cfcii&* [D. N. Herndon, et al.; Ann. Surg. 212. 
424 (1990)],^|p«l5lk:*3^-5=f^>H hU\Z?£<DWH [R. Homburg, 

15 et al. , Clin. Endocrinol. (Oxf). 32, 781 (1990)], — 

4fci5^ >/^HftHat©f K [F. F. Horber and M. W. Haymond. 
J. Clin. Invest. 86, 265 (1990)], Sftft&^ffiKfctt* T Jfflifi rft 
WJ OffiJi [W. J. Murphy, et al., Proc. Natl. Acad. Sci. U. S. A. 
89, 4481 (1992)], £Att®#£«4>, IMMl^&A&tf &j##lllg£«l 

20 lfirr*2&*[D. Rudman, et al, N. Engl. J. Med. 323. f (1990)] ft£ 

<h, «Pfi-£#-T?#fcV>;ifcRtfn* hBTIMa*** [B. A. Lefker. 
25 et al. , in Growth Hormon Secretagogues in Clinical Practoce, B. B. 
Bercu and R. F. Walker, Eds. (Marcel Dekker. Inc.. New York, 1998), 
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p. 107-p. 108] o #<©^AIttt> b V V J* tfttiiOftmz 

«fc*tS*>n-5Hfi!S3!t-f»¥Se^«SO«k'5*BJfPffl©fc«>, GH 3x#£ 
BWi'fZ H <h39*T#&V* [E. Corpas. et al. . Endocr. Rev. 14, 20 
(1993)]. znzomftmte. GH«#fc«fcS#;i^>$Hfc0#£SW& 
5 /^->tH«l/Tfef), GH ©a#T»jE«J5: GH 

(pulsatility) £3;*a£ £ [ B. A. Lefker, et al.. in 

Growth Hormon Secretagogues in Clinical Practoce, B. B. Bercu and 
R. F. Walker, Eds. (Marcel Dekker, Inc., New York, 1998), 
p. 107-p. 108] o 

10 £.fcftT<D GH»»©ttl!itttt»S*W»Ctt«*T«**©2'3©lW«l 
HTO«5fPfflfc<koT«lt*tia,-r3a:t>'6 GHRH tV7 hx^f>*« 
TI^tffflUT GH #»£fflfHbTV>5 [G. S. Tannenbaum and N. 
Ling, Endocrinology 1 15, 1952 (1984), R. G. Clark and I. C. Robinson. 
Endocrinology 122. 2675 (1988)]. IE#"& GH#»'<0/^ — 

is -sfco, ftisnc, <kt)^<oGH^«kojs*K:ttwafn-&. GH©»aj/^ 

iol, £ ^fcHMSSttS [J. S. StroblandM. J. Thomas. Pharmacol. 
Rev. 46, 1 (1994)] . 

20 ±fc|3«L& GH tt#fc#5BJ«U8££Kf GH ^ffifl^fif 

&&mTZ{kGQ[lifi&&<&ffc2n* GH #&ff§&<lfeS (GHS; growth 
hormone secretagogue) £ LT-e©*?tig?g£*iM, ttfcffcffl** 
***Wl;:ffi$fc3*l&. SI", GHRP-6 (Growth Hormone-Releasing 
hexapeptide) U£<D1-7^ K *U GH 0^»75Mtt«TfcjSB 

25 "3"5i&S?&i:UTiBfS3*'i;fc [C. Y. Bowers, et al. . Endocr i no logy 1 14. 
1537-1545 (1984)] . ^nS©^^ Hrt^&ttlHHR&tt-eb 
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^tt^Wfe^nCR. G. Smith, etal.. Science 260, 1640-1643 (1993)], 
*-fiffi*tt»oa»t*TJi^T^-5'bOfc&* [A. A. Patchett, 
et al. , Proc. Natl. Acad. Sci. U. S. A. 92, 7001-7005 (1995)] . 

— it©19ffie^&>'^^-;P€S (signal transduction) 

C A^l-6i, £SE IS 4 IK (S&§/£, *3SC, 1997), 
555-556 Mlo ZL<0G9>rt9n#®mtmj&JR7®nMMl''k°79-& 
10 CAMP St*>h^yt>^t-tl/Titt5 CAMP SS£-lV 5> 

I — 4, 5-= U >B6 (IP3) +i?7$')UtfV'tu-)V (DG) < / ~> V 

-;hj >iiKflif«ea*fca'W-5ns. camp « camp fe?£ft0*±--tr 

(A STOt, *ffi*>/^K©-fe'J>*hU:*:i>8iS 

OU >Bfcffc:&jgJ:U IttSllftS. IP3 tt<M8#±fl!> IP3 £ 

15 §#£*g£U ^^v^A-f ^XDM^iSL. DG \t C*:j— 

IP3 ^ DG St*>H>^t>J?t-tt5>'mfiI*T, ttUBft 
*;p>">A-f ^>«fl[*«±#-r*tlH«tt«TO*D<T»* [J. Kendrew, 
et al., Eds., The Encyclopedia of Molecular Biology (Blackwell 
20 Science Ltd. , London, 1994), p. 136-137] . k-fe:/^ — 'v'J Frt* 
G *>A**£^LT*X#U/t--l£ C jWEteflsStlT, 

pip2^s iP3^^^T5oiP3 \mmftm&T&z> ERuavbmmzft 

£A< *>iR£a*±#-ra. IP3 fclXfcifc^S/tf A^*>#3 

25 ia»fc#ft"r*t, *;p->«>Attfi«/M3a#tc:®Da*n, mask*® 
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© m \t , m j& ft 4> © * ) v x r> a < # > * « © - $ & 0 ± # & *> £ 6 r . 

GHS GHRH t«fcS GH ©MRtfMl*! cAMP l/^;K^)±#lllS#Mt 
f£fflT3£<h [K. Cheng, et al.. Endocrinology 124. 2791-2798 
(1989)] .RZS GHRH © Hr^^-^Ofe^tt cAMP > K * y >>> 

5 t-tLTi4n©l:*fl/T, GHS &JMfi# ;i^>£ :* >}!£© 

±#&fc&&-ri:£j&>5» ghs ©f^ffl^f^tt ghrh ©^nttm^u 

£ ^ ^ 2 tl [J. Herrington and B. Hi lie, Endocrinology 135. 
1100-1108 (1994).] , GHS GHRH a*ft"&-r* GHRH ^ 

§ u-kzf*-\z%i&'?z> ztfimfe-zntco mmz ghs j&**s£-r a i/t 
io y^-ite^^^n-n>^$n, /if >»«fo«S**»& ghs l/t^ 
- (ghs-r) fenmT^RzsmTmfoT-mmvT^zzt. &xs~??t\z 

hi*© GHS-R 075 /MSeW 90!K^±©|pl-'l4^^-r^i:^t)^o 
[A. D. Howard, et al., Science 273, 974-977 (1996)] . b^U, 
GHS-R •fctt^-r*rtffitt©'U^f> Htt^K^tlTfeS-r, GHS-R 
15 U ^> H^»a:*-7 7 > • l/t^-T*o&. 

Kfc£©«m»jMS£-rsc.£a«i&<5a«. ^ne,©jiMttm©^iii«^n 

5 0iteiW>/^S&i)iSlil:7>^"-'J >^ (anchoring) 
20 Z.t\Z$>2> [J. Kendrew. et al. . Eds.. The Encyclopedia of Molecular 
Biology (Blackwell Science Ltd., London, 1994), p. 616] . £tl£© 
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;m<D-WL^ ; NH 2 -CH(R')-C00H \Z^T. R' 

xf&7$ymfimffiT5.y®(x\mffi7$.;WLm&£%m'?z>)Tw. 
e>^^tfp$nfcT^y^S:^0 d, L-^ft*^o-e«^<, 

^±|H-^^<DB^S R' fc&^T, I7f;k X-^;U, ftlXfik 

15 y i©7s / H:tt7j^M«$nT^5#^7$ 

#7 5 y 8Mb£to^«!fc;^fcfc£4&© n £ & v>v>, fto TSKflMMt 

20 Vi„ 

25 #s7>mi o#@tto7$ /mmn£it. &sT\zmfz>&m$:^oo 

Gly Ser Ser Phe, 
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Gly Ser Ser Phe Leu, 
Gly Ser Ser Phe Leu Ser, 
Gly Ser Ser Phe Leu Ser Pro, 
Gly Ser Ser Phe Leu Ser Pro Glu. 
5 Gly Ser Ser Phe Leu Ser Pro Glu His, Xte, 
Gly Ser Ser Phe Leu Ser Pro Glu His Gin. 

ghs u±?9-\zm&isTmi&to*i )v*so 1*4 *>mm&±fti£itz 

10 fiEttGHS056a»OTJffl^ffi««H»rasnTVifc.S6IC, GHS 

(DffimmufcT^ mmM 1*4 *>mmz±g--$i*:z>ft. x»gh 
tefram&mmk&m&ttis* G\i<Dtemmuftm&mm-rz>z\£\z£ 

*K5fi9i#stt, ghsht^- (ghs-r) ^u^>f©^w; 
*>mm<D-m&(D-t%-&hrzt>'rz £\zmBv. ghs-r 

CHO mm (CHO-GHSR62) \Z&\,*TMMfotl)l>i/V&4-*>mm&±ftZ 

3,000 OlS^^HT*5J:i:SlV^l/&. 3 S ^;:i^§«»9S' , <:/3 : ■ 
T. K«rffi^^H3^ GHS-R 0rtfttt©U^J>H, -T&fc^rt&tt GH 
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mmmmm. ghs) ~i:hz>z.t*&&Ltz.o tut>%. 

5 

^*ttSBWl/fc. *fe7ii/ Ca ±#8H4^#ft« t: 

10 Mtttfflfc*J&>&t>,7V h**©GH#^MS^:/^h*£^*i©;£feT 
H»&^«Ji*«f *ff ofc&m, fc h EiJ3fc(D(*l£Eft GH »»BSi^^ H 
*>E5U##3 K:fB«0 7 5>>»E?!l;&>5fcD» 75 y *SB^5 3#B© 

-t'j >#j.mo)7K^«^ii^T7^;Hb$nT^s^t^t)^^fco 7 

y h&tft hd3&©fiftft GH #!&SS*^:/^K<D7 5/BfcE*«J£Jfc8E 

J:Dffl/<ll7yhfck h"C»75/*«^6 10 #g £T<£>7 5 J 
mwmi.tt l3~28#B07$/B6E*mi*3--T***«, 11 #1£ 12# 

20 &<£>l*l&& GH#Mig^:/5f K£6S:/D5 L 7-'ifT?tt»U«SSb& 

H*f>4-© ca ±»istt*aug ufcuam, 75/ £ 7 #s 

K© Ca±#MSH4©W£fc£j&>£, Ca±# 
25 ete5eS£&^©:3 7E*"JtiEai#^8 l:E«047$yS^6&5E 
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i $ gh mmm^-?? h (27 7 a y 

k:ih*o ray kbb$!I& ca ±#ett5est^© n te^j t ux^triw 

Sfcfc, 77U*7^^IJk ry7X, < * J&> 5 t> flftft GH #»8t 
5^1/iJ>-2 3t> 2075;i*6&5^l/>J>-20 tifiXmt* 

20 77U*7/^x;K0^ftGHMii^^H«75y*S 

J W®M. ck DISK MsM&m^ 9 £IE«© 7 5 / MMm<D7 sy* 
25 Ca ±#^tt%^H^^OD7gH^J<J:LT^tfJi§te^gf5^'/^KlC : bll 
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& $ nfcfc'&4& fe*H%93 KJKT £ H i: * X h & V>. 

10 rtftttGHSH&R&^^FSn- K"rScDNAS#j*iC«fc Olibfc. 

h h© cDNAttUl**lfe 117 75 yH&*>SfcD, 7S/***6 24#@ 
fcUb 51 #B$T? 28 7-5 /R©E?!Ij&*75/ KRtf k h®l>3£ttGH#S& 

15 «»^y^Htt 117 7*;»*5ft5illt#WHttT^3[tl, 
T^J^mMO 23 75 ;H!4^^5->^tJKyf ^§(t. ^ 

6£;&;U#*->;P**8«0 56 7 5/H^lfi*$tlT GH 

s t> ^ mmmmm^-?^ y j&t * c £ #91 & k fc o fc. * & , 
t> 28 yK^s^-artfittGH^am^^^Hoase^s 

20 3 - H -f S cDNA JL V> tz £ tlfc o 

ssk, 27 7Sy»*^&Sl*gaEttGH^»«l»^^H 

27 7S7K*>5ft*rt£ttGH#lfc«t$'S:/3 1 F© 
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y-7Xd^tt, 2 375/i^e^5^1^ , J>-2 3 CD ffimfcZ 3 - H 
-T3 cDNA 2 075;W^^§^U'J >- 2 0 C9ftJig#£:3- KT 
£ cDNA tTWIfiSnfco 
lot, *H%3IJ<Z)S6 4tt< rtffittGH$m«*^:/^F<0i»K#&3 
5 - FT* cDNAR^aRcDNA*fflV»fcCa±#«Stt&*rr*JIBI»K«Ett^ 

7*; MHfittt«J*>£ 28 75yg?T'1§J&£n5l*l£tt GH 

f-F&mVTLfctZZ, ifVV ><D 1 3#g^b< it 1 4#gC0^;i/^ 
10 5 :?fc5febfc 27 75/»il»6ft*WH (^l/U>-27) £H, 

^fc'bfc. ^l/'J >-27 « 28 75 WJ Hfll© Ca 

±#*£l£*5«£tf GH »»S»ffittSfl/T*D, l*lft&CD GH »mmM^ 

4fUU >£> 1 3#S&cktfl 4#10^1/^5'>*3- 
15 SSH?IJ«, gca gca Tfft 0 mRNA (DT.Zf?^ s s>9 (splicing) #jBH4 

0 , 2 OCO^;i/^ 5>©3H>05'61 ^fl&t&LTc cDNA ifi£.&TZ}»I 

te&ifimmztitz. mmzyy h&tft: cdna 

Tzt^Z. 2 7 75 /Btfr&ftfc^l'U >-27 OWIft^^f - h* 

20 T£ cDNA # H.O o 7c o 

Xte 1 3 fclBttUfc 116 7S;|jJ^ft5W^^ H t LT-aEfc £ 
tl, 7 5 J 3fc«'J© 23 7 5 J mfrt>t2.Z>i/>f1-)\<^-73- KtfflHK 

*&tc*;wjt?*'>;p*fflffi© 56 75yR#«JWfifc£anT 27 7$;i 
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5 cDNA # jLV>£S*U ^tl^Oijtl^^^Tfe^WU >-27 i5«fctf*-0 

-r e*u#3- 1 o , 11, 1 i 2 213*075 y»Eai 

5 j&^ftS^l/y >-27^:/^h\ RtfE*»J## 1 2, 13, 19*3<t^2 
3|E®©T5/^@B^J^W-Ti>^l/'J >-27 fi&Ktt^T^K.MtffcEai 
#^14, 15, 2 1 , fc«ktf 2 4KEtt©ft*EW&#'f3ttfl8fcfc 
FT 3 cDNA t>#£iJJncMT*i:£ttV>'5i;"C'bfcV*. 
*H»WTil^Snfc Ca ±#ffittSWr*IBI6i6«i»^^HXtt 
10 Ca ±#filtt&Wr F£S#^©"*:7> K^{fr&4&tt*GH <D*il 

gh <D&&wm%i'e&z£x ommizmK zz.ttfi"e&* gh 

15 

25 #H3S9i*eiBjK$nfc Ca ±#?£&£#T5J|gl»m^^7>F£*rL 
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v u > <d 7 * y ^ H *tf s fit* f* Ji'tf * '>;i/*«8« o ^ 
^ © II # i$ k £ n s & , 

(2) (a) gB^J#^2sHmoT5 ymE?iJX« (b) £tte#Jfc*5^T 
25 «mR^/X«#JnStlfc7^ym@H^J^^tfHtfl2 (1) 
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(3) S2?iJ#*t3, 4, 5, 8, 9, 10, 11, 12, 13, 16, 
17, 18, 19, 2 2&<ktf2 3fBS£<Z)7i~ /KE#I)&> &ft*Sto> 5 

mfcznzut-DOT $ ymmmzGtzmtd, (2) tais©^^^ 

5 (4) SB?iJ#-^2 5, 2 6, 2 9, 3 0, 3 1, 3 2, 3 4*J;r;3 5 

( 5 ) SHJ&fi r> A< ^ >** £ ±#£ 5 Sttifttf&fisJ^HE > 
10 O^SRitSffittStt^^HO (a) *^7 5/Bt3ft«#E«i$n 
T^S^XttStlTHaiK j^o (b) 'M<tt)^tO075yi^# 
7 5 J \Z «fc 0 fi& $ tlT H 5 frX tt $ tlT V>fc H 58 ft 

(6) g2?iJ#-5§-2 7 , 2 8 43«fctf 3 3iH«©7 5y/&BB8l£W'f SffiiH 

is (i) xtt (5) mmo^-f^^mt^mx^ommmzm^^ri^ 

(7) (a) S2^iJ#-^2iBm©r^ /mSa^JX« (b) MSKK^JfcfcHT 
4>fc< <h ! fc75y*;«fr6 4#@75Ml 0SIStO7 5/tlE?iJ$t 
U *^7 5y*iS^6 4#B73»Sl 0#S£T©7^ /BfcEfllEWV© 

( 8 ) SH?iJ## 3, 4, 5, 8, 9, 10, 11, 12, 13, 16, 
17, 18, 19, 2 2:fc«ktf 2 3E*075/KBB3ajrt>&fcS#J&>'& 

25 3^Sn3tt£^®7S7RB2ai£#TSfl&8E (7) 
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( 9 ) K?iJ#-^ 2 5 , 2 6, 2 9, 3 0, 3 1, 3 2, 3 4&«£tf35 

mrzmfttf. -TmviZ-zwfznzm?. (i) x\z (5) tmo^-f^ 

A-B-C-D- 

10 B ; 75/1, #75./M<t&yo. XtefcU 

(fz tz b , A + B (D^mfi^ ^5=- h'ffiSg^S.) 
CXtiD ; R-f$oTt>^^T^Tt) I fc<« ( a ) *l£7 
X« (b) 2$7KMJ$S£*rr37$y&, 

£iTf , 

15 (11) 7$;i0aKil:, (a) Ml»±©7;^l'>i 

tefP7;p*;w«, xtt (b) mm& i &±<z>&*n^b< tt^tefnr^^ 
.20 Tfescits^iRfrsfflria do) fciB«©^:/3 L KJMfc;£4&xra:*- 

(12)BB^>J#^2, 3, 9, 10, 11, 16, 17, 22, 25, 
26, 27, 28, 29, 3 0 &<fc XS 3 1 UW.07 5 J WRMfr 5 

25 ^^4#SJcM?>*T(DT^yi?gS^JtCl : B^-r-5^^MfH (1 0) £ 
tz\$ (11) CIB«©^7 r 5 L H^<b'&«lT»*^y5 L H^k'&*Xtt-t 
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(1 3) «E«i$nfc7$y»*«75y5N«A^ 3#B©75/fi6T?»-5 
M2 (1), (2), (3), (5), (7) (8) I2«cfl^7> K fcfc 

5 (14) ^gS$nfc7$ /Kfc*3tt57 5 smifi±V >X\* 5 s7> ; r'( > 
(15) 7 5yBft©aift*fc, (a) jg*ifi$t 1 &±©7;i^ W >g£fr L 

tt^fift^H^MK. xtt (b) HXttllg: 1 &±.<dm%i%l< «t 

fia»7;P*;HiSi»ALfcliE075yB6*^^r'rSMIB UK (2), 

(3), (5), (7) (8) umv^?^ Fmt&mxfeJtvm^ 

15 (16)fiEtt75yi«J, (a)RSSia±07 
^*X-^;k y7)P7^ h\ 75F, HXtt^-**;Wt5 H 

xtt (b) mm&iu±<Dmm : %L<\z^®%i7)i*)im&mAVfrT 

20 5/86^**1932(1), (2), (4), (5), (6), (7), (9), (10) 

(i 7)xAT-;uiB^fc«k0tftt$nfctftt7sy»*^ri-*«ai3(i , 

2, 3, 5, 7 &tc\t8ftm<D^7^Fmt&®x\* : t<Dm¥mzn® 

25 (18) 7^/K©««©^ffiS3&«X^7-;Hfe^*»BJc-r*=ltC<tD 

mmztuzmmr s swt&ti-tzwuR uk (2), (4), (5), (6), 
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(7), (9), (10), (11) (12) iafcO^T^F^fl^tt 

swrsmia (i 7) um^^^v^^m^^om^mz^^ 

5 

(20) mmmn)^ 7s;WL<Dmm<D7k.WLm\zx.7> ; T)vi&&xyt*)v% 
^hSc^x^xJUB^ufcr^yK^^f-rstaia (is) iBfc©^ 

(2 1 ) 2 75S 3 5T?**JBIEiBft3&«IS^bfc7 5/»*Wrs«r 

10 IB (19) Efto^^H^fti^WXtt^wai^WlcW^^n**, 

(2 2) flgJ»K#&*»2 75S3 5T*£3jiafB (2 0) O^^K^fb^ 

(23) mm?ktf2\ 4 , 6, 8, 10, 12, 14, 1 6 *5<ktf 1 8 

©jfiKrK^&^s»^6a«nfciii»tt*«iis^L/fc7 5yB6&* , r*w 

is IB (2 1) mm<o^-f^vmt^mxit^(Dm^mzn^n^m, 

(2 4) flBKBe^*»2, 4, 6, 8, 10. 12, 14, 1 6£<fctf 
1 8©ffil»B6^6^*»A^a«nfcJBJ»KT?*Si(IBB (2 2) |3«©^ 

(2 5) n&VttEatiSWtifi*9 9>& (octanoic acid), Xfi^O^/ 
20 x UX>IBI»B6*P*4iHH (2 3) IB®©^ 

(2 6) JBifeB&rt<:*£*>» (octanoic acid), Xtt-tO^yxi/ffllffi 
^^b< ^©tf'Jx^JJMMT&SiiiffE (2 4) IBfcO'ST^Kfcfl: 

25 (2 7) j&&bfcl!BI&B6rt*5 s #>K (decanoic acid), 

>flgM^b<«^©^UX>MmTfeSHufB (2 3) IB^^^y^ 
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(2 8) JI&lteBI^"7 s *>B6 (decanoic acid), Xte^tO)^ J x >mttj& 
£L<f*£0#Ux>JI&J»H6TfcS8aie (2 4) UWLO ^7 

s (2 9) uria (i) 75M (2 8) tamc^y^ h m^m^ti 

;uSfc«fc04IEtt$n2fc^/xttc*«it©*;u3j?*'>;pi6o oh#oz xtt 

10 NR2R3 (Z tt^»»C»«L#*»>f ^->Xttft»0»ttg|X«:#^tt«| 

7;p*;u», R2 rz£ R3 « h R^oMixti#Ml7;i/+;H 

£#ft<i:TSffifa (1). (2), (3), (5), (7), (8), (13), (1 
4), ( 1 5), (1 7), ( 1 9), (2 1), (2 3), (2 5), ( 2 7 ) £gB 
15 K^fl^^K 

(3 1) 7S.S&m<D7SS£ift. ft*ftl&±©teft**W**fiS» 

7;^;u*xtt7S/;p«o*Aic«ko^tt*nRr//xtt*;i/#+5/;w 

*«©^;i/^ + '>;PScD OH 30* 0Z Xte NR2R3U fiB^WtelfgUfcSHI 
-i *>Xttfi»©#tt«Xtt##tt£7;P*;P££ UR2 R3 ft H 

20 s^te»©»tt«ixtt*4)'tt«7;^;usj5^7a:a»*^a^sn*s 
^ ic iwi - x » ft fc a £ * w -r J t & s j: t * 4# ft £ -r * m I a ( 1 ) , ( 2 ) , 

(4), (5), (6), (7), (9), (10). (11), (12), (16), (1 
8), (2 0), (2 2), (2 4), (2 6), (2 8), (2 9) mZWKD^-J 

25 ( 3 2 ) ffiflB (3 0) *fctt(3 1) ffi«©^^ H^flS^«J©*;i/# 
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(33) me (i) 7^ (32) mm.(D^^^^it^x\t^(Dm^ 

(34) mm (i) 7i»5 (3 2) Bm<D^^ vzkitsmxte^vm^to 

tfriB (i) 7bm (3 2) iam^^^K^ft^^ix^^om^w^^ 
(3 6) b hvMv>mm\zmm-tz>fc*b(Dmu (33) 75s (35) ib 

(3 7) ME (1) 7iM (3 2) Ei^^* 1 K*fc£*X«*©*3* 
HE (1) 7bm (3 2) E«©^:/^Kfcft£4&X»*©^Wfctt£ 

* ft & sr ^rr s esuft&tt £ a-^-r * z. t a> & ft s j$& * > © 
20 (39) k h&n<Dmyo\zmm'?z>tcit)0wim (37) x« (3 8) tarn 

(4 0) WE (1) 7!»M (3 2) E«O^^H^b-&*©7 5yKiB 
?|J£3- F T 3 DNA "?$oT,ii DNA ^ □ — HT-ST 5 J EEfll + fc, 
^i>75: < tfe^toroysyK^WSft^SBfRfiB^JS^rTS^^l 4 
25 &3-F"r*lfi£6Bfll£^rr3S«DNA, 

(4 1) Jt^gSW, I2?iJ#^6, 7. 14, 15, 20, 21, 24, 
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3 6, 3 7, 3 8£<fctf3 9 ffi«©££E*S*> 68tfftfc — 

•D (D&gge?ijT h Z> MtB ( 4 0 ) fBfc © DNA, 
(42) &S@B?1J^\ gB?U#^ 6, 7 , 14, 15, 20, 21, 24, 
3 6, 3 7, 3 8&&Zt3 9^^n<Dt&m&mfrt>ts:Zmfribm\$ftt£- 
5 ■O0)m.g&n*, 75 7&£n- KLTH&i&»Be?iJT&£Hfife (4 0) 
IBfitf) DNA, 

(4 3) MfB (4 0) (4 2) fBfc<£> DNA £Wf3^ 

(4 4) wta (43) mmv^z 2 ZMM. 

(4 5) tulB (4 0) nm (4 2) 15m® DNA£WT5^^-£*U 

10 DNA ten- H$n^T$/i?ia^j*wr'5^^ , ^H^{b-&^^, 

^ m 7 s. j m sa m + © 4> u < t h n t ~d <d 7 a / m t>m m £ n ft * -f* 

(4 6) ffitZ (1) 75M (3 2) IBicO^y^ h'^Hb^KlttT 5^, 
(4 7) MIS (4 6) |B«©Si#:^ffl^Tgfl2 (1) 755 (3 2) IB® 
15 ©^^K^{b^^^ffi-r^^<h^#iS[<i:-r^HUlB (1 ) 71M (3 2) 

tzm<D^7^\imk&m<D7v-t'(ijfe. 

(4 8) MI3 (4 6) lB«<£*i#£m>TffilfB (1) 75M (3 2) fBSctf) 
^7^K?Mb£«&ffiT3 TSiitifB (1) 755 (3 2) IB 

20 (4 9) gjia (i) 75S (3 2) ib^©^^ ^mt^m &mfc?m& 

*&ffi£m>T$(jg-f &2r&£:i3^T, WfB (4 0) 755 (4 2) IB® 
O DNA £^Wf 5^*-K:£D, i^^y^ F <hfc?>£:^ 

25 T5£i:7&^&£iifr!B (1) 755 (3 2) M©^^ H Jfkit&MOM 
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(5 0) WlU (1) 73/31 (3 2) e«0'*73 L F3Mfc'&4&&aB£ : FJflJft 
?L&ffi&m^Tm&-?Z>Jjmz$>\,*T. itfJfB (4 0) 7I/S (4 2) 13® 

© dna s^wi - *^**-^ &i&£*M&&jBKteftu ^e>nfc»K 

5 ¥«fc^TS££&<f#«fc'raifflia (1) 75S (3 2) |H«0^y^ 
(5 1) mm (19) 753! (2 8) fBfcO^y^H^^^lSrjie^m 

io zmmzm^z z. t^ft^t-r^mm (19) 753* (2 8) mm® 
(52) gs^>j#^8E®o7 5 ;mmm*<D±v ><Dmm^mmzm 

££ft*£TS1l&B (19) 75M (2 8) IBIRO^^H^b^Ofi 

15 

(5 3) BS^iJ#^2 8fB®<Z>7 5/MBB?)J*<Z> hWt->OfllfiO*K 

*icffii»tt*xxx;u»^$*s7^;Mb»ttsW'r*»fflia*ffl^aii 

t&WtRt-rsWIB (19) 7535 (2 8) EISO^yfHM^ftoK 

20 ( 5 4) mm ( 1) 7531 (3 2) E*©^^ K3Ht^©7 5 7 &gE 

) v ^ > o) # ja x « » '> £ e a -r & £ *& s£ -r s fc » © it e ^ m m m 

25 

(5 5) mm (1) 75M (3 2) ffilfc©^:/^ F*Ht-&&©7 5 y»E 
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- FT3 DNA £W"f S M DNA (13- H§tl575 

(5 6) hGIH (1) Tile (3 2) lEtt©^:/^ FJMfc£to®7 5 >/Bft6E 
FT* DNA£^WT3^*-££#rtMlcm»&2K ttlfi& 

(5 7) mm (1) 75S (3 2) ffi«©^y5 i F^b'&«I©7 5/KBe. 
. ?iJS3-.Hn DNA £WT£^^-£, Si^DNA £3- F£*1575 

JU-rs^ttswrs^^FSfsss^sjits^fRt-rsrics*^* 
20 kht*. 

(2) (a) @2^J#^2fBfc0 7 5 / ^SB^JXte (b) lgRBiaifcfcV>T 
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/MtfXik. m&&tf/x\$muisntc7 =l ;m&mz^tsmz (i) 

5 ( 3 ) SS?lJ#^ 3, 4 , 5, 8, 9, 10, 11, 12, 13, 16, 
17, 18, 19, 22, 23, 2 5 2 6 &M<D7 5 7 ^BS^Jfr £ 
^^^^^ji^$nSOi:OCD75/^gB^JSrWr^MI2 (2) fEfc© 

io ©^^&0t^-r§stt^w-r-5^^Ho (a) ffii&7 5.;Mtfm%f2n 
x^s^ti^nti^^, a>o (b) thut-D<D7B. 

(5) mpmn2 7t&m<D7$;mmm*m-rzmfe, d) x\z (4) 

(6) (a) K^J#-^2|Hic©7 5 /MMmxtt. (b) ymi2?flK:fc^T 
<hfc7 5/*«><E>4#g7!iI!l 0 #S *T©7 ^ 7 &@E?iJ£W 

b, ^OT5y7|5^^e>4#a75Sl osstToys /^e^ij^o 

20 in£n£7syggBE?<J£^imfe (4) ismw^y^ H^{b^x«^- 

( 7 ) E3?iJ#^ 3, 4, 5, 8, 9, 10, 11, 12, 13, 16, 
17, 18, 19, 22, 23, 2 5 RZt 2 6 UWL07 ^ J ^@B?Ufr £ 
&3»£^£*l3ttc!:0<D7^ / ^K^S^f 5 mif3 (6) fE®<£> 

25 ^^K^^^tlX^O^^Wf'ff^^n-g)^, 

(8) 7 = ;*®© 1 #a^e> 4Sgf:l5JT©7$ /^SBJiJlClffi^ 
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•tZ&ftffi* TISO^T-^^n^tfJlB (1) Xit (4) |B«O^^K 

A-B-C-D- 

5 B ; T^Jm. *75;ijk^ft, XfclfcU 

CXttD; R-T»oTfeaa^T^TfcJ;<, (a) ^t^^tlfeT 
5/BI« (b) «t7Kttffl«*Wr*7 5y», X\t (c) i£SttfciJ$I&W 

io £^-r, 

(9) S2?»J#-^2, 3, 8, 9, 10, 11, 16. 17, 2 2, 25 

. E?!IK:ffi1!S-r5»##ffi8B (8) fcgBSiO'V/^ H3SYt^«^**^y 

(10) M7 5/i^, 75/iOo^l;, (a) #*ftl£U:®7 

£ it l, T ^ ifi l « t < © fflfr ^ U < tt^fift T ;p * )vm > 

20 xtt (b) fcm&iu±<Dm%i : gL<i$yfmmT)i>*)im&m>Kvrz7 

$y&~(?$>Z>mU (1) JiM (9) K*©^^Hfc<b£«Xtt*©8 

(id rs/Rofflgio^ffis^x^^ne^&^-rs^tfcko 

iMfrSftfcgflii^yKSWTSB&fB (1) JiS (10) fBfc©^;/?- 
(12) 75/K©««©*»SX»^;W^h»C, IlteBtfx*^ 
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(13) JgJ»K^3H&2 71S3 5T?&5Hij!E (1 2) fB*c©^7^K& 

5 (14) Allffitt#<&*&2, 4, 6, 8. 10, 12, 14, 16££tf 
1 8©l§HrB6A^3&:*S^&a«nfc!&l»KT?&*taia (12) iE«©^ 

(15) Vatli&ifi* 9 9 >& (octanoic acid), Xte^©^ J X>flgfl£ 
8ft«L/<tt-e©#Ux>ffilt&BfeT»S«ilB (12) lB«©^7^F?Mt 

10 ^xiifoifwiiwt^nss, 

(16) JgffilSa*^* >» (decanoic acid), Xit^O^ J JLymffiW. 

^Lx<«^cD^ux>flg]K^-e^§BuiB (i 2) umo^-fj-vrntG 

(17) 7$;*«oT5;i^ iK*#ija±©iswfc*v>tt*tafn 
*«H©*;W3p+">;PS© oh#oz x«NR2R3(z \tm¥mzff-®L'&z>m 

'ft>Xttfi»©»ttiXU#^ftll7;i'*;l'S&wl/.RZ S.tK R3 te: H 

lJ|:R|-XttJia:5iS*TJ Ta&§Cl<i:5r#mi:-rsWfB (1) 75H 
20 (1 6) fEttO^^FJfcfl^GK 

(18) M3B (1) 75M (16) gaf^^^Ffcft^*©*^*^ 

F*flS^«K 

(19) lluffi (1) 75M (1 6), XB (18) 12©©^^^ F*fc£4& 
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(20) iuiB (i) nm (i9) mm<D^-7?- F%it&mx\z^<DM¥ 

(2 1) mib (i) 75s (i 9) umn^^Ymt%mx\$ : t<Dm¥&} 

HuiB (1) 7531 (19) fEf*©^7^KlMfc£^Xte^©|£^l$KMt 

10 (2 3) fc h&^Oft&fcfcffl-ra&fcOB&IH (2 0) TbS (2 2) IB 
(2 4) MIS (1) 7bm (19) IBftO^^h'^b^Xtt-tOSI^ 

15 (2 SjfiJtS^^^flO^tiXtttt^KljEHLttV^an^S^fflt, 
!9fB (1) 7bm (19) EiSO^^ H^ft'&ttXtt-tOH^WfcflF* 

(26) k h£iin©»l'»tw3iffl*r-5fc«>©fi9l3 (2 4) X\$ (2 5) 3Btt 
20 <Dfemij&. 

(27) gats (i) 75s (i9) mm<D^7^}imt&®<D7 $ ;mm 

h"r*«SEai£#-r5138EDNA, 
25 ( 2 8) ££B3aiJ&«, S2?>J#^6, 7, 14, 15, 20, 2 l&ktf 

2 4i3«©tt*fi5ij*>&^s»*^atfnfc-^oi&afeBB^i , Tf**«fia 
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(2 7) IBSJcCDDNA, 

(2 9) g3^J#^6, 7, 14. 15> 2 0. 2 1:fccktf 

HbTV^mSE^JT^SBSiH (2 7) fEifc© DNA, 
5 (3 0) MI2 (2 7) 7!>S (2 9) E«© DNA £WT5^ 

(3D mib (30) tzmon? ?-*-sii?z>mm. 

(3 2) fife (2 7) (2 9) f2®£> DNA ^^ft^^^^-^tL, 

(3 3) ffiffi (1) 75£ (1 9) fEi£©^75F-h^fc£#lK;ttT3^&, 
(3 4) ME (3 3) ffi«©fii#Sffl^TM8E (1) 75M (19) fE*o 
0^7r\z%<t&®&&tti?ZZt$:ftWLt'?:Z>mm (1) 75M (1 9) 

15 (3 5) HfrlB (3 3) IB^Ota^^fflViTHtilE (1) 75S (19) IB®© 

^^H3g^«5*ttai-rsiitsi*at*r«ffirffi cd 75s <i 9) aa 

(3 6) fflfB (1) 75M (19) 13*0^7^ KJMb^toSJte^aifc 
^.a«Sffl^T«ji'r*^ri*H*V»T, MIB (2 7) 75S (2 9) ft ft 
20 ©DNA£^Wf ^^-^.fctK ii^^^O'M<t ! fct>tO 

-r^ct^&^^fldiB (i) (19) ia«©^^H^k^»©« 

25 (3 7) h&!3 ( 1) 7>M (1 9) 13*©^^ 

A8«£ffiV»T»ji"ra:£fl!K:*3^T, fllffi (2 7) (2 9) ftft 
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¥m\z&mrzzt&®nt?zmft (i) 75s (1 9) ismo^y^ 

5 (3 8) tfia (1 2) 75S (1 6) iB«0^:/^l<*fc£4&£*£^ia 
S^i:^#m<i:-r^>til&3 (12) (16) iBt©^^F^i| 

££«r«fc*r*flNE (1 2) 75S (1 6) IB*O^^H*fl:^«0» 

(40) hOIB (i) (19) e«©'<^K*{b'&j»©7 5y«fiB 
15 3nj^3-HT*DNAs^*r*^^^-&4#rti!«iBicja*ji*., mm 

; i/ =t > <o % » x \t m 4> »c & h -r s ^ a * at -r 5 & *e> o » & ^ jb e 
20 (41) miiH ( 1 ) 7is (19) flaao^y^ FKitftmoT 5 y msa 

- DNA £WT5^*-£, 1SRDNA K£*l£7S 
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(4 2) fria (i) 7bm o 9) u&v>^77Y&\t%ifav>7^;&u 

(4 3) MIS (1) Jbm (19) ia«©^^H3R<fc^«©7 5yKIH 
HS3-Ht5 DNA £Wf M5RDNA 1:3- K£*l375 

y msB^ij & * ^ 77 h ^ 7 ^ / &mm + © 'pt& < 1 t> z> t o © 

10 7 5/ »#0E»Sn3*BaMB7»l*3rr HtUTS4t*^i: 
»-T 5 Stt & -5 ^ 77 F * IS 31 * it- 3 £ £ * t f 3 /££ * ;p ^ 

20 (2) gS?iJ#^2fai&<Z)7i= /&B3?>J> X«S«62*i|K:*3V>T4>fc< £ 

^t, '>&< tfet><hocD7s «tftRtK/xttf*Jn*nfc 
25 i:^$nsi, 

(3) ffi#l##3» 4, 5, 8, 9, 10, 11, 12. 13, 16, 
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17, 18, 19, 2 3tef&<D7SSMMm&P>13iZ>mfrP> 

mvitsnzut'Doy * /mmwzGtzmz (2) ib*o^^h^ 

X«£ftTV>fctr*, )Jo (b) 4>&< £fclA£"3©7 5/B6j&*#7 5 / 

(5) Efll##2ia»©7 5,>SMB*J, Xtt!3KE*M;:*5V>T*J>fc< <h 
10 fe75y»^4#S7iIl 0fiST©75/ilE^$lil, fro 
7S / 4 #a72r£l 0#BST?©7$yKfiyU^noa»K:*J 

75/^@5^J^^trmjlH (4) IH«O^^H^fl2^«lXtt-€-©ISI^W 

15 ( 6 ) gB?iJ#^ 3, 4, 5, 8, 9, 10, 11,12, 13, 16, 
17, 18, 19, 2 2*«ktf2 3|3«©7$yKR?flj&>6&5#j&>S 

mnztizut^oT ;&&m&GTz>wift u> am (5) ib*® 

(7) «?«i3rnfc7$ / afc*«7 5/*»^6 3#B07 5yKT?*^1W 

20 is (i) nm. (6) iH«©^^H^<b-&i»xtt-€-©isi^WK:fi : ^$n 

(8) fiE«t$nfc7^>'fifetC*ttS7 5 yHsfi«-feU >X}iyXrOT 
25 (9) 75 ;&<Damm\Z, (a)^3ll(HM7J^l/>I$iMT 
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*&ft7)V*)V&* Xtt (b) H:5Ui#£ftl&±0fiSfn£L<«*fiS 

mT)v*)mzmALfcmB7*ym*^'rz>mf& u) (6) 

5 (10) !7fJHi^l:J:DilffllSn&*»75 /$£WT5ilf2 (1) 

(id iBKrffi^^bfcy^yifes^r-rsKria do) umo^-f^- 
10 wib (i i) Ba«©^y^H*ft^'»xtt't©^Wk:i l i : «*n*^ 

(13) K^^C^2, 4, 6> 8, 10, 12, 14, 1 6&&Ztl 8 

BE (12) EttO^^H^^ttXtt-tcO^WlcW^ansia, 

(14) «^UfclBI»tt*^f ^>B6 (octanoic acid), Xli^Ot; 
15 x>J»l»K*b<tt-t©iJ?Ux>IBl»K-X?*SWa2 (13) fB«©^y 

(15) *g-&L&Iil»fca J 5 s ;&>ffi (decanoic acid), Xtt^t/l 
>lil»tt*L<tt-tC!)#UX>lfil»KT?ft-5mi2 (13) IB*©^^ 

20 (16) 75y*«f*«K*»i^±oia?p*sv»tt^fia5Bi7;p+;i/Xtt 
r £ d ftfiff £ n&tf/x ;p # * -> ;i^*J8 o # )V # + -> jps 

© 0H# OZ XteNR2R3(Z ttH^WfcflFg l#5l-f ^>Xtt<£«©»tt 
«Xtt*^tt«7;i/*;W», R2 Rtf R3 « H Rt;te)|R©^ttfHXtt*^ 
tt«l7;i/+;i'ai*>e)^*»^&ji«$nftS^K:R-xtta«:*S&^ 

25 T) tsft&t-rsB&ffi (i) nm (15) m«©^^h 
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(17) iffta (1) 7iM (16) IBao^y^K^ftl'&ttXtt^©^ 

(is) mm (i) 75M (i6) Bafco^^KJMt^&xtt*©^ 

( 1 9)^S^;i/ ; E>0^iiX«M / >tC^aL^V^S(C^S?&»Ji:, 
ffilB (1) (16) lEftO^^H^^HjXtt-eoS^WKltt 1 * 

(20) t b&ftommzmm-rzrcttxDmm (n) 7>s (i 9) ?b 

10 4&©E^mj£^, 

(21) gfriB (i) 7bm (i6) tem©^^ n^ft^x^©^ 

15 IfliB (1) 73rM (1 6) mm<D^7?Ymt&WXfe^<DM¥&}lzn® 

(23) t h\&K<Dm®\zmm-?z>tz#><Dmm (21) 7>m (22) ib 

20 (2 4) fftfB (1) 75M (1 6) fBic©^:/? DNAT 
DNA, 

( 2 5 ) SB?lJ#-5§ 6 , 7, 14, 15, 2 0, 2 1 2 4 §B^©i£ 

25 SE^efe5»3&^a«nfc— 3©ttSE5ii?£^r-rsKriH (24) ib 

*&© DNA, 
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(2 6) @B?iJ#^6, 7, 14, 15, 20, 21 2 4fB«c©& 

Hl/TVJ**B»OE9!IS^rTSfi&IH (2 4) IBtt© DNA, 
(2 7) hi] fE (2 4) 735 (2 6) fBfc© DNA £WT 
5 (2 8) WCFfB (2 7) fafcCS^-S^WTSlffllB* 

(2 9) MtB (2 4) nm (2 6) E«©DNA£W1"5'*#*-£WU 
lo^i DNA l:3-H$ft575/l6E5!l£tt5^^ Kmit'&'W, 

10 <3 0) UNE (1) 7JS (1 6) |Btt©*:/^H*fc£ttlte*tT*tft#, 
(3 1) IffiJB (3 0) IB*Ottfr*ffl^TiHa (1) (1 6) IB ft 

(3 2) luiE (30) tzm<D$ifc*m^Tmm d) 75m a 6) mm 

(3 3) ffifB (1) 73>M (16) fB«©^7^ K&fc^£«£^a& 
^a*&ffl^T»ji*r*^feJC*V>T, MIB (2 4) (2 6) IBIS 

©DNA£^WT5^2*-K:J;D, S^?? 1 K + G^fc < tt>Z><!iO 

(3 4) hSIB (1) JiS (16) fBftO^y^H^ft^ttSrJI^mift 
*&ffi&ffl^T»irr*#fcfc*5^T, WIB (2 4) TiS (2 6) IBic 
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(3 5) mm (i i) 75S (i 5) ffitta^^FJMb^&fcjte^ia 

(3 6) sfifB (4) Jbm. (6) fB$c©^:/? 1 h*£ft-&^£n- KT& DNA 

&#WT*^**-fcj: Divans* jgRteftu *se>nfcj&afe8uiii 

(3 7) ffilB (1) 75M (16) SB*© HJMt FT* 
DNA S^WTS^^^-&*frF»3WII&tffl*ii*, MF*KZ>#;Uv^7 A 

-r t >ji^ * ±# $ -t* * jsa * wt * < <t t> z> t -d omm ts tire y 
^ /m&Gtz^??- foists ££K:«fcD, j&mfrfr^xDxmx 

15 tta^tEHTS^SS^TSfcJSxoJte^^fflESSItftdc*. 

(3 8) fflflB (1) (16) ffifcO^^FJMt^fcr&n-FT* 
DNA StfT*'***-*, %U DNA K: 3- F Stt* 7 5 y B6328ISWT 
K^li7 5 /&8B?iJ £ &*>£^CD75 ytt^flEtt 

Stio *§g§8@E?>J£WT£^:/3 : - F <h Z, <h/^T£*£#l*l 

20 ©3(ffllfita*iitr^i:K:«fc0, JsKS^^XO^ifcSR^TSJSttS^ 
TS^^HS^S^-frSdtSWfifctT-SfiJSS^^^XD^axttW 
4>fcSBTSg5ll©ii&*;£i*, 

(3 9) mrfB (1) 7bm (16) IE«O^^H^<b'&4&*n- KTS 

dna *^#T*^^^-*4#rtiifflifit«ft*a*, auart©*;p^^A 

25 ^*>itg£±#£-t**S££*rTS, < £ t>2><fcO<Dil|E«f £ftfc 
7 5 J WT* ^ ^ F ^f!it5 C £ «fc K> Jfcg*;^ ><DX jftX 
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(40) huhb (i) nm (i6) mm<D'<-?3 L v%ikt;w*n-\i-rz> 

DNA HSR DNA H StlST^ jnUm^f 

4>t&E b&^£lt 
10 icfcllTS. 

(1) Mmfo<D%)ii'Oi*'(*>m&*±g--z j &z>m&&mis* 'ptz< 

(2) E^J#^-lfB«fecDT$ymSH^J<&WT?>Hai3 (1) Umn^f? 

(3) gE?iJ#^2 8B«c®7i= /&IE?U. X«H^E?iJ*£> 7S;» 

(4) mmmn 3ttWi<D7 $ x^mmm^or^^^.^ 
<=> 7#i©7$ ;m&<DmFmft<DUft\z&^T. >pt&< tbv>t*D<D 

25 (i) m&<D^7?}!nm&xfe*n$<Dmmfcmmz^nz<DM¥W) 
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MI3 (3) !B*©^^H^b'&'»©ifl8#^^H*fls^«l, 
5 (6) E#l#*t5IB«07£y'«EaK XttSRE?iJ*©7 5/*«Sa* 
£ 28#g©7^ /ggil©7S /$R^©SB5H;:&^T,'>&< 

Mis (4) um<D^?vm\:Gm<Dmmte^7?vmt&m, 

(9) E*J##lW*<Z>7SyBfeEai W8E (7) 75M (8) 13 

(1 0) gE?iJ#^2fH«©7 5 ymSB^iJ, XttS«Eai + © 75/*^ 

IB (7) 7bm (8) IB«©^^H*fl;^«»Xtt-€-n&0«|*#M^C 

(1 1) E?iJ#^3fS«©7S y^E^iJ, Xte^ME^J + tf) 7 5/*<S 
25 7#@<D7S /KJg©E5«J^OlB^lC*3ViT, 4>&< tbZttl 

<D7S.;wttfix&* «aiRtx/xtt#ini infers y&E3*J£*r-rf>t& 
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IB (7) 75M (8) Ea©^^H^b^«3X»^tl&©R»#M^t 

(12) mp\& J %4tm<D7$ y&mpu xte^ge^j+o r^y** 

(13) gB^J#^-5lB«07 5 Z^SH^J, XfiSREai't I 07 5 J 

io ^>Mia (id tzmo^^Ymtsmnmrnte^^YmtG®* 
d4) ^«ssnfc7 5/B6*«7sy*«^& 3#e7i7M§i 
IB (i) (6) laao^^.H^^xti-etDis^wfcW^^n 

(15) itt*nfc75 / il:*lt57$ / U ^XBi/Xf'f > 
15 TS55c:££«r»£-r*fflne (14) IHfco^^K^fc^rxtt*© 

(1 6) mmr ;mz&tfz>mffi&*7 $ /m<d amm\z&\,*T. (a) 
^^^iu;±<D7;p^;i/m$^bTX«^$-r, xt,x;u, x-^;u> 

20 ^$n*jB-&«^iie^r 1 < u < 

;u*;p«*^-r«lfB (1) (6) 

(17) jL^T-)^^\z^K)mm^nrcmm7^ /m^-r^m^d) 

(18) |gJ»K*«i|g£b&7£yBfc£#-rsffifH (17) IBftO^^ 
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(1 9) &£ft#2 73S3 5T$5M^bit7$yiSWt?> 

wt3 (is) um<D^7?v%\k%m^\z*on¥mz.&®i£tiz>m. 

(2 0) JfiS'&UfcliKBt^^^'J^K (caprylic acid), XUfWi/ 

5 x>igj»ai^u<»«o#ux>iBi»BeT**fHB (is) mm<D^7 

(2 1) fa&Ltcmffi&tfJJZfV >m (capric acid), XfifC^yi 
10 (2 2) 3IS^UfclilSB6*«7^U >» (lauric acid), XU^tO)^/ 

x>iiiErK^L<tt-toji?'jx>igi»»-e**irffi (is) iHfco^y 

(2 3) Taysicttdtft^fti^otefta&svitt^fiSiDT^^xtt 

7 ciD ^tfli $ ns. # / x teti jv^^)VMt^ifi oz x \t NR2R3 cz 

££#3S.iT5Mffl (1) (2 2) ElBfcO'Sy^Ffcfl^'KK 
(2 4) mm (1) (6) fEfcO^^K^b^l^tt^O&^W 

(2 5)^S*)U^>CD^JiX«M / >}wEHL'^V^E(C^5^^^J«i:, 
t&IE (1) 75M (6) K^(D^^H^^'&^X«-?-CDm^WJm : ^^ 

25 (2 6) k h£JW©»«fc3SfflT*fc»©taflE (2 4) 7iM (2 5) 13 
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(27) tute (i) 75M (6) tmo^-f^v^it^mx^om^ 

5 SUE (1) 755 (6) |B«0^y^H*<b^«Xtt-tOJI*«Cl l l : eS 

(29) b h^©»«C38ffl-r*fc«)OWia (2 7) 75M (2 8) 15 

10 (3 0) WE (1) 73rM (6) E*©^^ H^flS'&tofcfc* DNA Tffc 

i»J5tt5^^H^3 - h*-T& DNAE7»J£Wf5yiRDNA, 
(3 1) ia?JS§6|Hf0 DNA-Eai£*i"*iffiE (3 0) E«© c DNA 
(NCR^tT) 

15 (3 2)BB5!l##6Ea©DNAE?!lfc*^*3 1 f@*6381#a* 
Tf© DNAE58£WTafflE (3 0) UmOc DNA (NCR<&*fcH), 
(3 3) K5fl#*f7Ett© DNAEai&W-rSfWE (3 0) E«© c DNA 

(NCR^tfh 

(3 4) E#l#^7Ett® DNAE*IK:fctt*3 4tB^6 3 8 5#@S 

20 -TCD DNAE^J^W-rSMfB (3 0) IBIS© c DNA (NCR'&SfcH), 
(3 5) huI2 (3 0) 7bm (3 4) E«® DNA £W"f 5^*-* 

(3 6) fflffi (3 5) E*o^^^-*"&wr*aiiia, 

(3 7) DOE (3 0) 7IrM (3 4) BWt,0) DNA £WT£^ *-£^U 

K-D^m dna K3- H*n*7 5 /KE^s^r-r*^^ K^Mt'&w* 
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(3 8) mm ( 1) (2 3) fBi|£(D^:/5r 

(39) mm (3 8) mwc.<Dm.tezm^xmm (n (23) mm 

5 (4 0) MfB (3 8) !2igcC9ft#:£ffl^THfiffl (1) (2 3) IHife 

(4 1) BffIB (1) (6) IB3$0^:?^KSMt£^£«£^iS&&;L 

&ffi%m^Tm&-?2>jjmz&^T, mm oo) aa«© dna &-&wr 

10 — £J:»K ^^^^ K+W^fcX tfe^t^OTS y^©$J 

(4 2) HfjfE (1) (6) IB^CD^y^H^^^^^jlWm^^ 

15 8ffi£JBl>T»jrr*#i£fc33^T, tSffi (3 0) IBIS© DNA 

s^^-ict Digrams u »&ftfc#K«saiiaiifi£i&* 

(43) ftf s3 (is) nm (22) iHacD^^K^b^sae^ffi 

(4 4) jffifB (7) 7iS (13) «2«©^^ F ^ft^«5§ 3 - h"T5 

B& £ ; i/ ~> ^ A -f * > m £ ± # 2 * a ffi & & * ; u =e > <d % m 
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(4 5) aaie (i) 75M (6) tmo^yr h mt^mit □ - ki-s dna 

(4 6) HufB (1) 75M (6) fatt©^7^1* FT* DNA 
£*i"r5^*-£, DNA (CD - H$tl575 7 mSS^J^WTS^ 

FwmwiT* ;m&m*o&ts.< tbz>t?<D7s. sMrfmrnzn 

<4 7).fWfB (1) 72rS (6) IB*©"*:/?- F*fc£to*n- FT* DNA 
15 £^T5^^-££#fi$Jfefcm^&^ musA©*^^/^ * 

(4 8) HUH (1) 75M (6) B2i&©^:/3 L F?Mt'&$f£ri-FT5 DNA 
25 «4>fceHUfcV>£&©i&£#i£» 
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(3-75/11, r-7*ym, ^7$yt, M7$;i^* 
a-75;^^ (i) 

R' 
I 

H 2 N- C-COOH 
I 

R* 

R\ R"T^£n5e&*<hLTte, »7^;l}:#fit^til 

15 *Oi5at»»tlT, «Atf*&l;:#ftrS7S/fift#««fc- 
0H, -SH, -NH-Xtt-NH 2 *^tf»-&, &7 S'JWfc UTJ8f£$ 

mmm^v< 3 5, £D$?i;L<:kt6~i 8, u<« 
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- (CH 2 ) n -P-Q 

o o 

II II 

<5£+, nteO~l 0O!E», Pft-C-O-, -O-C-, -O-, 

O S O 

II II II 

-C-S-, -C-S-, -S-C-, -S-, -CO-NH-. 

O 

II 

-NH-C-Xli-CO-NH-CO-. QliHXIiC,.j 5 . 

jfjKtt c 1 _ to o7;M t ;i'> 

Ptt-S-S-, XH-NH-CS-T^oTUK X± 

a-75 yg?£±fE5£ ( 1 ) T?SUfc»£fc* R' Xfo R" £_hf2tf) - (C 
H 2 )„- P -QT'StM^iiTS y Ktt»SbV»SllfiOlB«T»*. 
#ll7i/t^t'J >©o^*fC±EO^©- (CH 2 ) n - P-QT^ 

(CH 2 ) n -P-Q 
I 

HjjN— C-COOH 



H 
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#J;U2, 7 5/K**-fcD>, M/*x>, ^D'»Xttt+^DU 

15 tt-f $/x-x;Hb, >f5;f*i-fH, 7;i^;Mfc£nwrt> 
* o i: 5 £ ft^tf tip $ tat msx tt * jw* 7 h s a «5$ 
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o 

II 

— o— c— Zj % 

o 
II 

— s— c— Zi , 

s 

II 

— O— C— Z, , Xfi 

s 
II 

— s— c— z t 
o 

II 

-NH-C— z 2 

s 
II 

— NH-^C— Z2 % 
I o 

I II 

— N — C — Z 2 . X\t 

I i 

-N-C-Z 2 

-o— z 3 , xri 
— s— z 3 
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-N-C-O— Z 4 
I II 

— 1 — z s 

5 

? 

— NH— C— NH -Z, Xit 

1 

— NH— C— NH -Zj 

10 — s— s— z 8 

±125$*, Z,, Z 3 , Z 4 , Z 5 , Z 6 , Z v &tf Z B fcMc»9§©tt#teKLfc 
15 »flFXltt±X«^«XllR±t>J:<*n&nTViS©T7, #»g!fc*H>Tfc 
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±fE5£K£^T, Z, «;K^JI^X«itm^, #&^t>u< termor 
ju+^ST^oTct <. a^5 7Ji^;i/Xfi&ftT&c>Tt><fc< , ^ts 

Z 2 , Z 3 , Z 4 , Z 5 , Z 6 , Z 7 Xte Z 8 te7KiftiiC^XteiMtf, #&#t>L< 

z,> Zj, z 3 , z 4 , z 5 , z 6 , z 7 x& z 8 T^$n§7;u^;us«, 
o o 

II II 

z,— c— flSJUJffigfc Zi~ c— oh 

gg. j]~?u>w.. vy^is)vm. k)Vs.?>wl* 5 s * 

tt. "S'sfB, ^>^>^, eu<tt7^-fe>K«:i5©«a5ftiJISlteBI, #J 
^.«7^U;UR> *l/-f>g£, UZ-JH, VJU>Wt> %V<\$77 

x\tmmx\ttmm7 ^jimx-mm-? % c t\z& vM&znz « -7 

5 /BT&oTfc<kl*o 
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5 ZftJ-CDmiimlZG-rZbWfo-iT. #J*Jf,NH 2 -(CH 2 ) 3 CH(CH 2 0H)-C00H, 
NH 2 -(CH 2 ) 4 -C00H , NH 2 -C(CH 3 ) 2 -(CH 2 ) 3 -C00H, Xtt NH 2 -CH(CH 3 )-(CH 2 ) 

2 -cH(cH 3 )-cooH^75t^tfen-5. unse^rnt), ^fiMy^y 

*5B9ifc:fctt*#7$/Rfl;fc«£bTtt. fllfctt, NH 2 
10 -CH(CH 2 0H)-CH 3 . CH 3 -CH(R)-C00H CH 3 -CH(R)-CH 3 <Hl*nt>, 

■fr^Z?^ Kffi^S), Xtt NH 2 -(CH 2 ) 3 CH(CH 2 0H)-CH 3 , NH 2 -(CH 2 ) 3 CH(R)-CH 

15 

CH0-GHSR62 IWJfiC*^5«Ilfirt*^">«> A-f ^>«*©±#»CJ:*at 
^I©^kliI#t^lTfe5, a tt, 40 g 7y hfl «k0»8«Lfc 
20 SP-III SepahdexG-50(fine) t«fc*y^aia©l|g*&**rBIT, 

«tt®»*«^*» 3.000 ^;Uh>T?**HtS^LTVi*. b \*. 2 
@B© CIM > *>£» HPLC ©igm^^-r0T,55~56 SHCgtBSnsS 

25 "To afcL ^I^1/'J> (_hS), Rtf£/&^l/U >££/«7:>;Ml; 
^I/U> (TS)» #^ 2 MB *5S»ffi HPLC T?^«fbfclS**^-rH-C* 
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bit. ?n&m>fvv> tern* &fcyvv> om&) &&&&& 

Ti'Mktfl'V > (*L®m) \Z£Z>. CH0-GHSR62 f®M\Z&tf ZMMft-t! 

)v -> v a < * y m m o & \ t £ ^ -r ® t & s . 

»3 0tt,^l/iJ >CD CH0-GHSR62MlCttt"£&SW&*a5f£ffl£^ 
5 TiT, H + » ^EPTf^l/fcjfit'Ctt*f**JPl/fc. a ^l/'J >,GHRP-6 
:fc<ktfGRF (GHRH) CH0-GHSR62 m&\Z&V}Zmi&[*i*l frisV A-f 

*>»K©3£fc£^b&BT&S. b GHS-R ©#&MlfiMJT&S 
[D-Lys-3]-GRP-6 £$jlD (O) **^«**llP (•) ^UU>fc 
£5 CHO-GHSR62 jffljaC*Jt*»llfirt*;W^^A-r *>»filOS5ft:&^ 
10 bfc^T, GRF (GHRH) \Z&ZM1&1*ij] JV^V &4 *>WkBL<D&it (IH 
ft) t)^LT&£. 

20 I5iii, in vitro in vivo fc*3tt*^HJ >OTi#*^t> 
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u'j >©sa*fc^^T©KSneH*« o. oooi *iT^5^t**bt^ 

10 A«^*>h^l/U> (rGhrelin), B t X ^ 5 > 

(Histamine) £&^Lfc^©*gmT&5o&^>#JMi4#J©^ y N t 

(Saline) ^EP©B#^Tm^J (Drug) £&4b7c. 

15 ffffl^^tlt, Att£g£*Sjjc(Saline)£J;tf 7 y h U > 
(rGhrelin)^^#Lfct#(D^MWfcJ;Hji»jfe^^^b, Bte4#J©5 

T?a&ffl (Drug)£&#L£. 

20 ate ,25 lTSS!6Ufc7y h^l/U N SSflJjjift^ 

ofta^i^u >^i;5is#^^-r07?feo. btt 125 i Tzmmsitvv v 

U iiHWl/U^ftTTO^^h^l/'JX^^I (B 0 ) 

25 ft-rs&a^uu >#«ett?©*s£s (b) (D&ftm (%) xmvrc 

&*<D>>>t$)W±* <7yVifUV> (O), th^l/U> ( ), 7»;h 



WO 01/07475 



51 



PCT/JPOO/04907 



9V X ) >-27(Dh[Ser3(decanoyl)]-7 v VtfV x ) XOh [Ser3(hexanoyl)]- 
7yh^UU> (A) tokXttSLffitoWi 1 ?? WW > (T) Zmto 

5 GHS - (GHS-R) OrtftttU # > H tiS.^>^^ K fc^Ttt, 

GHS-R Sr^^LTVi-5!ffl^(c:«-SE§§X«iSi^»ttttJ^^^J!]Pt, SM 

GHS-R *H^LTViS!^Sai:LT«, fclZmz GHS-R £f£3?LT^5 

jfi«*«*-5*n ghs-r jte^sjiSfeiiejB. «^tfcHoaufici»A-« 

20 iSU<tt, fc^S'^A'f *>»&£ffcfc«k5 Fluo-4 AM (Molecular 
Probe tt)©&ft&&©&fc£f!lfflUfc FLIPR (Fluorometric Imaging 
Plate Reader, Molecular Devices tt) ifik V^ 0 
Ca±*HSi£*««18$ttfcfctt • KSg<Z>ttttittfr&. @l$<Z>l*lft£GHS 
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fc 5 y □ x 7 - M <Dftm \Z «fc * g W ^ y 7 F © * WikT § fc 

ttfiSftfc Ca ±#fi&tt^^-r§^^ , 5 1 in vitro RZfi in vivo 
10 §5. 

flIAti in vitro T«, GH GHS-R 03gJgfci|g&$ftTV*5 

& m v> 9 ^ 2- -f A y 7 y * -f J; o T $J 5t f 5 £ £ T £ & . * fc ± 

in vivo TO GH#&«»Stt£»B"r*fc»K:tt. Ca ±#Stt^^f 

*;P#+->;P*» J: D &#7 a y gmgSrjM bt, ili7 5 7 

GC-MASS fc£oT>f *>fcUfc7^*>hO#^*£itiJ£-r 

25 *^tfc«to, 7^ /^E^JSr&^-rs 
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^HS3-HT5 cDNA *>6#6n5K^fF©75/KfiHSf 
Tfi * 3 « * £ £ £ 0 «^ 7^ F rt> & 8 * fc ^ 7^ K *f fr^il! .T 

15 £5o 

tlCiD, Ca±#i£tefc&a©:3 7EM£»l 5 

K £ «fc D 7 S/JMt^T^ GHM^W^7 5/S 
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10 *#ODNA&{t¥'&j£U KDNAS^n-^iL/TR^^H^aU 
TV^j^SS© mRNA a»Sfls«U& cDNA 7^f ^5'J-SX^U- = >^U 

ysfcE*j#s«£-snsifiSEai##< 

* © <fc "5 ft , a»^K©7 5/ mE^iJ £ -ST £ E?U^\ 
E^Jx-^-^'&^T&lifjSnfcSg^ DNA WfM* (EST; Expressed 
Sequence Tag) 0tlg2^^i^$n§75 /i^JC^Si^ft 
20 SEST©£SEai®— DNA £-£/&LT,±fE cDNA ^7"J 

25 ^y^HOHuig^^u^y^For^ /KE59*^e*^csn*. 

3 87 5 /B&E7fl J; ">^^-;^^K» rtfctt 
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u^^h&3-h*t* dna ©ssEfliat, gii&aie£i§ wo 98/42840 

(motilin) Wf3 14 7 5 / Wtifi HtS 0 > *M 

Ca *ffi±#»tt^» GH #»«*JgttKOV>T«IB*# 

10 

S£±#£-fr5J£tt£WU (2) T'^^n^^jg^^^T, 

20 K&^/xfi*75/B6TB»i$nT'b«kv». *58Wtw*viTtt, mm 
^2"cm^n^7^/m^mz^x. 2^75 i~ 1 o 

25 7 5/K*e«&3*lTV>S©]W!Pii-C&*. 
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L<ttl ~ 1 0#B£JW©fiB#T©7 5 y»0 1 

T^^?H»C*ViT^3#S075yK Ser <Z>7K»**17 S^WtSnfc 
20 ^^C^M^JtLta, S3^IJ#^2 2, 2 5, 2 6Xtt2 7^ 

Sfc, SH^iJ#^2 8/&^T^^ , 5 1 H(3*3ViT^3#@<7)75ym Thr 
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\f ens. 

*»ttfl : *b<Ji2'-3 5g&, i 0$?j£b<te6~ 1 8gS, *t># 

«fFSL<tt, fc^U^KK ^;*J>& ($?£b<te> 
10 l«fA>8 (ff*b<«» TtfUJUK)* ^tl^0t;x>X(i 

3g3#@© ser v;Mt£nx^ 5 SE?U#^ 1 ©75 J Wt 

K|B«©7S/KiB9!)C*JViT»3#S© Ser ©#RS*<7 -XMbStl 

s©7$; <t k> m% b < «e*j## 9 icib«©7 5 / $?e?ij© 

7 5 3#B©7 5yK«Sil , J >&M^*->tSiftbfc7 

25 5 /^K*iJl;:£^Tjg3#@CD Thr ©*KS#7>'JWtsnTi>sJiilft 



WO 01/07475 



58 



PCT/JPOO/04907 



X- AA 1 -AA 2 -AA 3 - Y (2) 

HXtt^Sc^ i xfcm$c0&fnxfW&ft7;i/*;i'Xtex~>;u 

S^ffiS-r*S5^T, OH, 0ZX&NR6R7 (Z tt*&¥Wk:tt&l,#a» 
10 li H Xttfi»OM«'bl< li*»ft87J^;«Slil/, R6 t R7 t 
AAK1 5£ 



HN C CO- 

I 



Jn 



(^+, n 1 X«2 £*UR, £ R,' it. Hl-Tf*oTfeSftoTt» 
15 Tt)ct<, 7K^X«B^S^^-To) 
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AA2tt» £ 

f f 

N C CO 

I 

(5£*K R, «h R, * ttffiaB£ft£3. R a tt, H 1 75M 6 ©&fO 

10 Xtt, -CH 2 -CH (R,) -CH r> t^[l-CH 2 -CH (R^ 

-co- (R^tm&tmMm) &a-r. 

AA3it 5£ 

} I' 

N C CO 

I 

Wtcfct*^, n-yntf;U, i-^Dtf;i/, n-T/^Jk s 

t-:/^;K n-^y^;u, n-^\^->;i/, n-x>ok t* 
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X T^$tlS7y^<!:l/Tti, *;P=Uk 7d fcr#-;k 

5 R.XttR,' T^£*l&S«0!|;U;fiS(2) 

- (CH 2 ) n -P-Q (2) 

O O 
II II 
nttO^lOOlS, Ptt-C-O-, -O-C-, -O-, 

OS O 
II II II 

-C-S-, -C-S-, -S-C-, -S-, -CO-NH-, 

-NH-CO-Xli-CO-NH-CO-S^L, Q«HXtt±IBLfc 
XT 

10 T^£ft£g#W£L^o £&fcPtt-CO-TfcJ;V>. 

Ptt-S-S-,Xtt-NH-CS-Tft^Tt)«tK 
_hfE£T © - N H - \Z & lr> T , H ifl C x _ 3 5 £>&fn X &^F&fn 7)V*)Vm. 

15 &K>&£L<it, Pte 

o o o 

II II II 

-c-o-, - c - O - , - S - , -S-S-, -C-S-. 

s 

II 

-CO-NH-, -NH-CO-X!i-NH-C-T35§. 

R.XttR,' Tj*$n£gte, P£fr£-fK:- (CH 2 ) n fc:Q# 
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JLf-)V. n-7*Dfcf;K i-yobf;U> n-7^)V, s -7*^;K t- 

5 (1) AA1 ©JF*bV»»«; (7) 75y»Xtt^^K. Ser, 
Gly-Ser Xte-NH-(CH 2 ) 3 CH(CH 2 OH)CO- ( 2 7 S J <D^^ KIS^ 

a^-(CH J ) I -7f»5«^)^^lf <bn5o W)-»7$ 
-NH-(CH 2 ) 3 CH(CH 2 0H)CH 2 - (2 75 y|^Sf4©^7'f F*S££B## 
-(CH 2 ) 2 -T &£«£), -NH-(CH 2 ) 3 CH(R,)CH 2 - ( 2 7 5 / KJSSM©^^ 

10 F IS "& fiB # # -(CH,),- T & 3 ^ £ ) ( R, tt ffi BB £ E * * . ) ♦ 
-NH-CH (CH 2 0H) CH,-«ff ifimfbtl*. 

Sfc, (7) TS/BfcXtt^T^FtLT, NH 2 -(CH 2 ) 4 -COOH , NH 2 
-C (CH 3 ) 2 - (CH,) 3 -COOH, X tt NH 2 -CH (CH,) - (CH,) 2 -CH (CH 3 ) -COOH <fe m Vf *> 

15 (2) AA2 (7) 7$;i. 09*.tf, Ser, homoSer, Cys. 

homoCys, Asp, Glu, Lys, Ala, VaU Leu, homoLeu, He, homolle, 3" 
;i,-^>, 75y7> f hf>m, x^:*~>, >, 

K) TSyRaSfi^Ofllift ; -CH,-CH(R1)-C0- , -CH 2 -CH(R,)-CH 2 - 

(a) aTKttfinsas^-rsp-f a*u>, yjvu-a/y, * 

tD^fy>, ^^E-T V D-f ~>>, 7^7 3^7 HJ7°h7 7>> 

7x-Jk77->. y^P^yJl/7 7->il, &£V>te, ^n^OAT- 

^f;v7 5;i^siK *fc (b) mmzTz/)^. rjv^jvm* 
25 7;p^-;i/S^s^«7^;w^;i/S-r^tip^pj^^ j gtga^w-r?>, -fe 

U>, ^ ; &irU>, v7>t-T>, i^^l/T.J-^y. 7X/1 



WO 01/07475 



62 



PCT/JP00/04907 



zn*> (b) or =. smmmiz. x^tjk tsh, ^tju^k, 

(3) AA3<D#*l^!Bfil; 75;tXiK^F, 09*.«, Phe Xtt 
gH^J#-^ 2 X«3fBfc<27 5/mga^Jlw£V>T7 5y*)»£ 4ti0 
10 Phe*^& 2&mB<D kTg£T'<D7 5. jmM&l&^-rz^??- K£< ttMSSE 

7xb\ 

15 Phe Leu, 

Phe Leu Ser, 

Phe Leu Ser Pro, 

Phe Leu Ser Pro Glu, 

Phe Leu Ser Pro Glu His, 

20 Phe Leu Ser Pro Glu His Gin, 

Phe Leu Ser Pro Glu His Gin Arg, 

Phe Leu Ser Pro Glu His Gin Lys Ala, 

Phe Leu Ser Pro Glu His Gin Lys Ala Gin, 

Phe Leu Ser Pro Glu His Gin Lys Ala Gin Gin, 

25 Phe Leu Ser Pro Glu His Gin Lys Ala Gin Gin Arg, 

Phe Leu Ser Pro Glu His Gin Lys Ala Gin Gin Arg Lys, 
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Phe Leu Ser Pro Glu His Gin Lys Ala Gin Gin Arg Lys Glu, 
Phe Leu Ser Pro Glu His Gin Lys Ala Gin Gin Arg Lys Glu Ser, 
Phe Leu Ser Pro Glu His Gin Lys Ala Gin Gin Arg Lys Glu Ser Lys, 
Phe Leu Ser Pro Glu His Gin Lys Ala Gin Gin Arg Lys Glu Ser Lys Lys, 
5 Phe Leu Ser Pro Glu His Gin Lys Ala Gin Gin Arg Lys Glu Ser Lys Lys 
Pro, 

Phe Leu Ser Pro Glu His Gin Lys Ala Gin Gin Arg Lys Glu Ser Lys Lys 

Pro 

Pro, 

10 Phe Leu Ser Pro Glu His Gin Lys Ala Gin Gin Arg Lys Glu Ser Lys Lys 
Pro 

Pro Ala, 

Phe Leu Ser Pro Glu His Gin Lys Ala Gin Gin Arg Lys Glu Ser Lys Lys 
Pro 

15 Pro Ala Lys, 

Phe Leu Ser Pro Glu His Gin Lys Ala Gin Gin Arg Lys Glu Ser Lys Lys 
Pro 

Pro Ala Lys Leu, 

Phe Leu Ser Pro Glu His Gin Lys Ala Gin Gin Arg Lys Glu Ser Lys Lys 
20 Pro 

Pro Ala Lys Leu Gin, 

Phe Leu Ser Pro Glu His Gin Lys Ala Gin Gin Arg Lys Glu Ser Lys Lys 
Pro 

Pro Ala Lys Leu Gin Pro, Xte, 
25 Phe Leu Ser Pro Glu His Gin Lys Ala Gin Gin Arg Lys Glu Ser Lys Lys 
Pro 
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Pro Ala Lys Leu Gin Pro Arg, 

a* aa3 <DMt Lxmi e>n-5o 

X££(C, AA3 <Dty\7n\Z$$^X. 75 /Bfctt L-7$ y&Tfc / 
BS'C'bJ^Iltfi^SST'b&V*. X, AA3 <0±lBW*t*ViT, 0>l;L 

— NH— (CH 2 ) 3 CH(CH 2 0H) — 

— NH- (CH 2 ) 3 CH(CH 2 0H)C0- 
-NH-CH(CH 2 0H)CHj- 

10 — NH— (CH 2 ) 3 CH(R,)CH 2 — 

-CH 2 -CH(R,)-C0-, Xit 
-CH 2 -CH(R,)-CH 2 - 

7) Ser Ofitfft ; -CH 2 -0-C0-R8 Xte-CH 2 -0-R8> 

-f ) homoSer CD#JH ; -CH 2 -CH 2 -0-C0-R8 X«-CH 2 -CH 2 -0-R8, 

25 ^) Cys (DWffi ; -CH 2 -S-C0-R8 X &-CH 2 -S-R8, 

X) hoioCys ®mm ; -CH 2 -CH 2 -S-CO-R8 X«-CH 2 -CH 2 -S-R8. 
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*) Asp ® ffll ft ; -CH 2 -C00-R8 Xte-CH 2 -CO-NH-R8, 

fj) GIu CDfidfH ; -CH 2 -CH 2 -C00-R8 X «-CH r CH r C0-NH-R8 

30 Lys (DmSS. ; -(CH 2 ) 4 -NH-C0-R8, 

9 ) 75/7^lf>»0*HI; -CH r CH 2 -CH 2 -C00-R8 X tt 
5 -CH 2 -CH 2 -CH 2 -CO-NH-R8 , 

$0 *)l mm. ; -(CH 2 ) 3 -NH-C0-R8 

n) ««*»7;^^ji07 5 J MT°&Z> Ala, Yal, Leu, ^D-f v>, 
lie, *t-fVn-f-», S-^f^fO, — >, 

io (2) •e*sn*tf«li$ti&7;i'^;p**e*^TJ;Vi. 

sy^ffi^e. 13, hx« lssa^Toy^ym^e.^sgp^^^K 

-So 

20 sfca^&s^wj ><z)-gp<7)7s yi^^iT, 27 tt\* v 28 ±0 1> 

^L>U >, **V>tt*®Jg«^Hl >^«#:cD7$y*^7 5/m«, 
25 SS^^U >Ttt75;«75 /Mte^U v»T"bct<, £&D-#, 
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5 l(3:i:2tiS5H, 75/m2^S{wffi^-r^. 6 -7=/^, 

«JT^L7c5-7 5y^>*>$ J ?\ 5-757-5 - s J*?-)},*>9 

3IS:i:4fi[l:ltfn575yK38S«:,D-#, L -#VrfnTfc«k< , 

D-**v>ttL-iv-^?-;P7$ yKT*'oT , b «fc< , unsworn® 

10 «a*#toii:T?»oTt)«tVi. 3&£*L-#:. £fc«3&, 4&<h 

S/KEaiCkDSHaftT?**. IPS, 35«O^I/U ><D lfit2f© 
75/^B3?iJ, Gly-Ser 3 4 fit t> C L S CI £##3: b V> 
15 ^\ ffi©75/B6EaK Aib-His^(DO^-&«3, 4 

D-#Ti5ott)iK 1, 2W2ilfflSl06-75;l, 

W*.tf75/'<>* 3, 4ftteL-#. D-ttGDVi-m 

3«fc£4&fcafcfnS7$yB6»Stt, $?£L<te, D-#*3V>ttL 

20 -^on-fyy, ;\*u>, /;pn>f">>, *tD>fy> 1 ^^^ya^y 
>. ^-7^;U7^n>^> MJ^h77>, 7i^77->, v^D^\ 

25 Tt>, fclfctf, ^-7^JI/7^~>^, h'J7'h77X 7X-JI/77-X 

-> ^ o ^ * */ ;i/ 7 7 - y & e o <d m * & 7 5 / % & j: 0 j? * u ^ . 
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> £ 7c \t t X 5? > ft £ © m. * & 7 5 J m. "b $F * L . ft ^ T' *> U 5? > ifi 

5 £#£9fa±T5. 

7;i/^y-;i/St>b< ^7U-;w7;u^^;i/*ft ( !f). 7)v*)im. stc 
«7 7;u+juST?#E«id«Riffift , irfiis&^r*, -tu>, *^-feu>, h 

nT^<. «-«-rsD-ftsvittL-iv-/5 i ji'75 / anf^oTfej; 

15 7 5 *;Wt*-fK ft*;W^-f IXf^K 

<«6~ 1 8, «fcD$?£L<«8~12), 7;Hr>'-;i'* 2 
~3 5, $ftl<li6-18, «k9#£L<te8~12), 7'J-JV7^ 

20 (^>v-r;u, 7itt?jK 7x^^u;k j-yy-ov, 

m&&2~3 5, $f£L<&6~l 8, «krjffSl/<a8-l 2) ; £fc 

7*f ;k 7 i - JK >f 1 7 f ;m fJkif ) t T fe <fc 

25 ^fc^St^ 3&£4&<DaE*3flK±f3CD7;Wl/S. 75JP 
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3t©7$ bT&. 75 /mo a mm 

5 \Z, (a) ^IU&±®7;U*U>a£;frLTXte;fr£f\ IXfJV, 

tfimi,<\tw.%i(D&%}%L<te7fmm7)i*)i>m. x» (b) ^m^i 

v^o #(c> 7sy^©aj^^tc^^^i^±cDgsfP7;p+;i/m^^ALrc 
io mm7^jmtf& 

4&75 /itO^^^^v'^a^, 7 5 H, ^^75Hfcb<{iXf 
JU75 H^(D7;i/^;i/75 b\ £fcte^>vJU7$ h\ 7^T>^>75 
Hfcb<«7^>^>7;^^7$ h*^<7)7^;U^^7 5 FTJboT 

is 7;u+;i/75h\ ab?>Vi«7^;p^;P7 5 h*c, 75;l^fctt 

^7-yh' £ ©i&Xtt* * L T t> £ V> „ ^ ^ 3 Ifi^ttS tlTH 
#l*Jfv -C0NH-CH 2 CH 2 -NH 2 , -C0NH-CH 2 NHCH 3 , — CONH — CH 2 CH 2 CH 2 — NH 
- C (NH 2 ) = NH, - C0NHCH 2 Ph — M l tn£:ff^\fZ>tlZ>c 

4fi75/i0^M + y;HlC < 7;i^~>, 'JyX kXfy> 
20 &£CDm*&75 /&£#j!JDbT ! k£<, ^ne»^S1475 /m«D- 
#\ L-#t>L< te^-fe5#, ^fe«D-t>b<ttL-Ar-^^Jl/75 

25 ii«7 7;u^;w7 5 Hie, 7$;s, i/7-^ Fmu£M&&m*m& 
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$?£L<te^U> (1-5), ^1/>J> (1-6), yU'J> (1-7), 
5 ^1/'J> (1-8), ^WJ> (1-9), ^l/U> (1-10), tfUV> (1 
-11) ^^tf^n-So fc*5, ^l/U> (m-n) ^l/'J>©75/ 

^1/'J> (1-5) #,fcD$?*LV». 

io ;wu7^ F-e*s©**j?*btr>. 

15 (l -4) *;p^+^;w*sa5lc#JpUfc*;^+^^*SS85^tB^^U 
uneiHt7S;^«D-#:, L-ftfel< tt?-fe5fl\ XttD-t> 

fc«7^;W^;U7^ H«, $f.l:7$yitfd^7-vHI^:^5)iS 
£g£*S£LT ! fe<fcV>. ^^SimStlTtt, ±5z&(&t>eDfc£j&*$tf 

25 t<\Zfff£ls^mmtLT\Z. (1-5), ^1/U> (1-6), 

^1/U> (1-7) ©*W^y«7$yitt, D-#, L-#, X 
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5, 6, 7MSl:7;^->, U5?X k^^fct'Oft 
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10 ag^&a^atr^d' LTtt» ?-(pBR322, 

pUC18, pUC19^), ft^M©"^*- (pUBllth pTP5, pC194^K 
0)^2?- (YEpSU YRpSU YIpS). XteS/tlM©^^- (H- 

AMtbTtt, 0l;U£, Molecular Cloninng (Sambrook et al. , 1989) 
K fBtt $ n fc **f iJ ffi T # s . 

©T?t>«fcVi. J^Rfejft-rsiS^IBlia^ Escherichia JKO«-&tt 

lac^cnE-*-, trp-Zo^-^-, lpp^P^-^-, A PL ^ot- 
25 recA ^D^E-^-^^ffi £ £jB*T?#, Bacillus ROS^tt 

SP01 ypt-*-. SP02 ynt-^-^^^s^t^Tt. 
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£teGAP ^Dt-^-, PH05 ^D^-^-, ADH ^Dt-^-^^ffl^ 

mmmmoWi&t*. sv4o s^p*-*-, n-n-^ 

±13 CD cfc 3 b T# 6 *l& 1 ftitfc^ £^WT 3 ^ ? ? - S ffl V> T?§ 
5 £*BliiS&J&Hl6&-r*. Tg^MiL-aiSM (0iJ*-fc£, Escherichia 
Bacillus JH^), PS (Saccharomyces Pichia Candida S^§0> 
»MJ& (CH01M, COSM^) t¥&ffl^S^t36«T?#*. Jg#B#Oi£ 

Ca ±#*§&Xte GH »IR»i»iStt&#-r SffiltetttfW^^ H Sr 

25 #K SDS-PAGE, □ v h ^ y 7 4 -ft £0#«fil«:&fc£Si:tnl&* 
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^y^Hii^jgg^it, kt£#«££»su t#e»nfcffi^^^± 

10 &&\zftiT>b&^ 0 

7>;*W<yf FCffifiiXrik (1) 
Boc-Gly-Ser (Bu)-Ser(R10)-Osu, ( 2 ) Boc-Gly-Ser (Bu)-Ser (RIO) -Phe 
15 -Osik Xte (3) Boc-Gly-Ser (Bu)-Ser (RlO)-Phe-Leu-Osu Zit^fS, 

T & 5 ( 4 ) FLSPEHQRVQQRKESKKPPAKLQPR ( 5 ) 

LSPEHQRVQQRKESKKPPAKLQPR, X\t (6) SPEHQRVQQRKESKKPPAKLQPR 
BP'S, (1) £ (4), (2) t (5) (3) t (6) 
20 2 8^75/^£&3^:/^Nt;£#l£#5o ctDM^WC 

XXXXZSPEHQRVQQRKESKKPPAKLQPR £*JHffiT3§SI£ it. Boc2(0)T7 
5 y m £ ft « b 

Boc-XXXXZSPEHQRVQQRK(Boc)ESK(Boc)K(Boc)PPAK(Boc)LQPR 

75y»z©*;i'3H + '>;p**K:a^W»:»3S"r«J0tHl/» 

25 NH 2 -SPEHQRVQQRK(Boc)ESK(Boc)K(Boc)PPAK(Boc)LQPR IHfEft-T*. CO 
ik&Wlt Boc-Gly-Ser (Bu)-Ser (RlO)-Phe-Leu-Osu ^7 )Vts 
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>j * s * t t? s t b , ft^ns 

BocGl ySer (Bu) Ser (RIO) FLSPEHQRVQQRK(Boc) ESK (Boc) K (Boc) PPAK (Boc) 

lqpr £ h u 7)v*uw®mm?n&B&)W&t>nz> B 
±.tz7$;m<D-~x^mwz. mi* 12 n 10 0, m^^^.- b 

Boc it t-^^)V^^-^ts)V^)V^im.h. Osu teJV-fc: KO^ 
£3EU R10te±$Lfc#fgBJK$5^75/m<Dg&g£^1\ 

15 tl5, 

25 e.n<5 0 
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c^t^sfift, r^j. isasajifts^bTniaft* (flu th« 
T^x, -f*. 6-7. \Z 

ttLxmKzztifii:£&. &J§-m\z&A\z.tom&ti°rzm& i bo. 

10 0 1 ~5mg/kgT?&0. $?£b<te0. 0 4~1. 5 mg/kg T & 3 . d©* 
6101 Hl~ 3[El«#-rs©J&*M£LV>. *Rf6W©^^ K5Mfr&% 
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^ h y a, fl;^*^*^**-? 1 ?- h y en*. 

5 J8»0*?afc0l£:LT«U 0d 7)V3-)V, 7u\iV> 

10 MJtfA. *x>»^HJ£A&£jWtf£n*. 

SflS^lf^llX^A, &fc^>-fc?hx£A\ ; E/Xf7U>t^ l Jt 
y >fc£®|f®®teai ; «*.tf#y ¥~)V7 #y tfxjl/fcTo 

is y h>, ^tf^^^-fejun-x-}- h y ^a, *^;nz;un-x, 
D-T>xh-^&£#3itf ens, 

20 iS«sio»®^«tUTtt, «^.tfy>«fi, mmm. mmu> #x 

SO iS fc 0»J £ u t tt , 0»J *. «^ > v ;i/ 7 ^ □ - )V ft £ \f 

e>n&. 
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±mmm®.f&mt, Gn<D&5\z£zmmtmmsx-t<D$h%:*htct>\s. 
f$<Dm&4k* gh *K2Lfci&AT°(DffifamRzfffiti<DM& , gh xzm&A 

#j;ufii»j 1 3 \zmm.Lfc&o\z, *%w\z%2>mm®.f&® 
mmn&5-& <fc k * o x-kmmm^m s z: t e> . 
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mat, mmfemoi&m. #*f««o(S5i, ^fiii^o^^, 

-^-«g«l»tciKiaLfc^fiil»oji&*, ikM*o®«©ffi3i*«fcr; 

* v~>>#^#si¥®j&«, mm&j&&-fc)\> : €:> Welti omm, xm/xi 

znmfcBimcDffim. js^x-rx (aids) <D&?u&&mm\z&2>?> 
20 mmft<Dtctb<D7v^n> ywm. mmv>mi?*%m?z>t£sb& 
a®jttoiS]±> f^»fi«tt, what 

25 ^gCOjg^iiAP, M|CD¥L££fcL< fcW^gitilK 
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io s«E«ifbTViSji&i!3&»swiiWK»»T*Jit*iijffli/T, m®m-?m 
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4b^«»*fctt^oi63i^wtiiF*sn*ifits^K(ftaira7y-fe-r^ 
io -r&fr-&. ±iS7^-k-r^j*«fcLT«, «a« (i) ^mm^-y^- 

is ^mtmw±\z^mitvrc^mm(D^io^zsmm^nrzwi(D^ 
w<Dfcfc£zmtt&zwtmmw\zKfo$i£t£<Di?. *»ffcfi#±©« 
m\o%&£rzfo/&&zf^®<m&±\zm&tint£fr^rci£MM<Dm 

tejWtf^n*. ±«a (i) *«ti; (ii) ©^»^{-*5ViT^, -jj<d 

20 ^i*^*58MO^>/^^S^075/*«B«*Ka-rs»[#T. 
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fOFlab'),, Fab', a bHftSrffi^Tfccfc^o 

15 fflvi^nso 

20 ^*>'7*-h&£# f fflv>e»n*. 

25 

raPJI^oT, ^BJ(D^^^i^^^„ ^^*^W#ffitt4#K: 
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Br Sft^ffi 0 > Molecular Cloninng (Sambrook et al. , 1989) fcttofc. 

GH#t&8i»H : ? (GHS) ^GHS 1^7*- (GHS-R) fcJB£f££fcfc 

5 -fe-fTSfc&K:, KT©J:3l:tT7y h ghs-r £$&SIbT^3JifflJ» 
SffMRLfc. 7 y H GHS-R <D£& cDNA fi» 7 y h IK**© cDNA &mm 
tit, RT-PCR (f^ii - 4? 'J ^7-^1^ > iJ 7 ^ y 3 » \Z 
Ji-pTflfcfcLfc. &ft<D7y h GHS-R CO^SIS^IJ [K. K. Mckee, et al, 
Molecular Endocrinology 11, 415-423 (1997).] ^TO^SSB^J 

t>^^7^7-: 5' -ATGTGGAACGCGACCCCCAGCGA-3 * 

7>f-t>X^7'f7- : 5* -ACCCCC AATTGTTTCCAGACCC AT-3 ' 

mmznrz cDNA Sr^^-pcDNAIII (Invitrogen ft) tC^ft^, % 
:3^£*-GHSR-pcDNAIII £fe«lU&. *-Tr CHO 

15 ^Hte«IU,GHS-R&*3&»C5S3gUT^S«HteSliaBje& ljtig/ml (DG418 
£^WT3i&^TaiRUfcoSiR£ftfcMttCH0-GHSR62 lO" 10 — 10" 9 
M £> GHRP-6 (Growth Hormone-Releasing hexapept ide) iiffl 

mnts)v^^A^^>m&(Dmt (ca ±&%m a, flipr vxta 

(Molecular Device ft) T?iBj£l/&. MJgfflfc, 4 x 10 4 © CHO-GHSR62 
20 Bfc&StmifimKMftvC &w7U~-b (Corning ft) 12-15 
tifffligmisfco lfflj!&£4//M(D&)£fi^fFluo4 (Molecular Probe tt) t 
1 Pt^^^b, 20 mM Hepes ( ( A t -2-hydroxyethyl 3 -piperazine-tf- 
[2-ethanesulfonic acid)) t 2. 5 mM yp^^vH&^tf Hank' s 
BSS(Hank' s Balanced Salt Solut ion)"C 4 HSfc&U g**4£}&inb 
25 T&ft<&Sefc£Wjrt5££fc:«koT, Ca±#m&£7>y-tM L.7t. 
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Hjfifll 1 fcffiffcUfc CH0-GHSR62 M/B^T, 7 v h&&<D&n& 
KttW*# 0. 5 ■gfiaT?t>»^ Ca ±#fiH4&WTS £ ttffr^ofco 

&rl¥&5y h©W 40 g £, S«Et5^Df7- i?*^ffi*rsfc»t, 
5«*©*J»7K + T5»M5R»Lfc.?&«Ift^»bfctt»S: 1MAc0H-20 
idM HC1 #U hn> • S+lf-fcffl^T^y^'H&fflffiUfc. 

10 Itomm* 11,000 rpm, 30 SHWiSifrU ±fft*xAaJ? 40 ml 

ttR*ffV^ £Cfc£ti££E££ Ltt&* ±.m<D71ib>&M%2 J t£tco 
±tf£, 0. 1XTFA (h'J 7;P^n»Bft) 10 Sep-PakC18 

#-MJyS> (Waters &») ICjfjPA, 10%CH 3 CN/0. 1% TFA 

15 60%CH 3 CN/0. IX TFAT&ajLfc. &ttiffi®&JK&3K%g. 5MSft*&fr 
o tc o nn& 1M AcOH fc^jSPUT, 1M AcOH T'^mithtc SP-Sephadex C-25 
(H + ^) CKfSffc. 1M AcOH, 2M tf U i?>$5<£LZf 2M tf <J 5?>-AcOH (pH 
5.0)*caHSfWlC»ffl'r*i:4:lC«k'3T, SP-I. SP-II *5 ^ ZJC SP-I II 03 
^<E>!i#£, -t*v6nflfc. SP-I 1 1 Wft& SephadexG-50 5*)imMtl7 

20 AtCgHt, &*<£>!i#CD— g&lCOV^T CH0-GHSR62 IBIIB&fflV*& Ca ±# 
fiH4©7-yfe'f fcfrofc. Sephadex G-50 *7A^D7h^77^-0 
ijg;££Sg la BlCwLfctf, a-^Mffi 3, 000 Kffl l^f (IS la 

0^ 7^7'>3 > 43-48) £, TSKCM-2SW (4. 6 x 250 mm, Tosoh 

£fflV>pH6.4tr, CM--T £5 HPLC (iUii^^ h 

25 #77 4—) T'ftmistz* CM-HPLCT?©»ttiB^S, f^I — #^A£fflV>, 
pH 4. 8 T?— & CM-HPLC T?#iSUfc (Sg lb B). ^14®^ (8 lb 
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^{±SP#^ 55-56 £, ^Bondasphere C-18 # (3. 9 x 150 mm. Waters 
tfc») *ffl^fcj»ffiHPLCT?¥— tC*T?J»«[Lfc. 40 gO)?yhfr*> 16 
wg© Ca ±#»tt^Wr*^^H&*IHb, ^MJ> (ghrelin) t 

5 

(ABI 494, Applied Biosysytems ft) T&^Lfc. ^U»J>«, Gly 
Ser Xaa Phe Leu Ser Pro GIu His Gin Lys Ala Gin Gin Arg Lys Glu Ser 
10 Lys Lys Pro Pro Ala Lys Leu Gin Pro Arg (Xaa 5 J ft) <D 

mmfrbUZ 28 7^y^StM$n5<^h , T^ofc„ Xaa »5 
v Y cDNA©*36iB5«JAi& Ser 1?» 0 »SK^^5=- HH*JV>Ttt Ser 
6, © £ fid; £ £ T V £ £ # ^ o fc . 

15 l/U >$r^y^ F^JEfcttl (ABI 433A, Appl ied Biosys terns ft) 

>£*£<MfcoTV>fc (ft 2a m) ©T, #0Ett#tf^uy >«5c^^ 

20 U>3) ttiS*tt035S"T?«fll|F*nT^S;:t*«t)Aioife. 

yi^-'ft^^tf* (esi-ms) ##TLfc. massn&^aiyu' 

•JXO^fl (3314. 9±0. 7) fcfc, cDNA ©ffiSE3?U^ S# 6 tt&#4fc» 
^l/U >^y^KO^^» (3188.5) cfcDfc 126 *tf*^ fc. ^±tf>*§ 
25 TH&MtfUV >tt-fe«J > 3 ©*KS*«n-t^^/'f >U (C8:0) 

KttKTMiEtt s nr v> s <t b a> o &. 
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donet&w&fsfcfctw. n-*>7?/'i)i (c8:o) yvvyv??' 

PSft^lJl/T, Wfo HPLC T<2i&ffii$P^£f^fco n-^-^^y-T^ 
(C8:0) ^^KC^filcH t'J>3©*fiSTO4T(i!)ffi6» 
SftKLfc^T^ K*'*:^ K^ffcttl (ABI 433A, Applied Biosystems 
5 ft) £fflV>T Fmoc HffifeT^fifcU -feU > 3 4-($>*?\>U7 

(SSI 2a 0). ^CIC, -&^n-^^^y-r;i/^^^*3«J:^^S^UU 
10 h <J ^5/>MlCcfct>T»&n<6, 7$ / 4 #B ST 

O^^KKM" (Gly 1- Phe 4) tt, iSSffi HPLC ©»ffl«fra&* 

itftofrofc (Sit 4a 0). 

®#©?-*3S$a>tf-£IIi# (*W«fPfl 55-56 ^) »«Lfc>b0©flHg 
|g lb HOteOffittHa'fcrHiT'bttKSK ±EtH«o*S 

(C8:0) ^yjiUlOtyi^ (C8:lh *>^«J>» (C10:0) 

25 * < k^O ; e;x>i (C10:l), 45j;tf7»>UJI'Bfe (C12:0) 
^JJiym. (C12:l) J&i&SUfcjtfJbfroifc. 



WO 01/07475 



86 



PCT/JPOO/04907 



5 ^u>ttfi?u#^2 7fc!B«Lfc7s/»E*i&^ru ^-rnt>7sy 

10 MVrhtc. 

rzTs./mmm. -v^zwuv >\*mm&^2 9 ££#3 0 
LTcy^/mum. ■<tx<D?uv>\tmm#**3 1 tz^rnvrcTs.;®. 
mm £ m u , v» r n 1 7 s / *« a* 3 # a 0 -t y >w» * & « h u * 
15 ->««©zkBi£j&<ii-:***>K (*^y;uat) T7'>;wb*nfc«|jg 

Sfc^^y >-2 3£, BB^J#^-3 0K:IHftL&2 0 75/89*^ 

e>fc*4^y >- 2 3 t^&nfc. 

20 

^ffl^uy >*5«k)^ n-##*/>r;miifr£j£^y ca ±#« 
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> 2c m) 0z.t^^o 

i/VV y\t. CH0-GHSR62 ffflB&K:*5V>T, GHRP-6 «fc 0 h^^MMM )V 
is V 1*4 ±912 (Ca ±#M£tt) &3*Lfc*«, GHRH 

5 (GHtttaJfrJl^X SfS 3a0T?teGRF) Ca ±*MStt£*3fcJ&>o& (# 
3b B). i^WU>© Ca ±#»tttt 10-" M *»SB»&n, EC 50 » 2. 5nM 
-e^ofco GHS-R ©H16<)7>^^X bT&£ [D-Lys 3] -GHRP-6 [R. 
G. Smith, etal., Science 260, 1640-1643 (1993)] 10" 4 MO#ffiT"e, 

io h^sfiT-eo ca ±wmmzmwr z> <$ 3b go. eui©*****, 

*«W:5. ^I/'J >lWgg#:cDNA t-e©#W?O^I 

httm&&7*i<U1i*'DiZlfi* GenBank T-M-^^tOy-^L 
tctZZ. 7f b EST (Expressed Sequence Tag) @2^J© 1 "3 (GenBank 

sa##-Ai549i72) ura— ©E5d^Bje>e»nfc. E©ESTEai&£fc& 

T« PCR y^-f V-££j£L£o 
20 t^X/^-fV-: 5' -TTGAGCCCAGAGCACCAGAAA- 3 ' 

7>ft>Xy7'f7-: 5* -AGTTGCAGAGGAGGCAGAAGCT-3 * 

yy hSS3feO cDNA £**S!fc±HH©2o:77>f T-£fflV>T RT-PCR 

Zft^tzo PCR0*#tt* 1 -*M 9)V1fi 98 ICClOffrlHK 55 'C'C 30 fj> 

Fb1> 72 tt 1 #fSJ£> 35 1M £;Wf z>1t. Jtlfiattfc DNA »rtf-«::7D 
25 -^tbt, 7-;hWcDNA7'f^7 l J-&7^'J-Z>^L!t. fi2x 

\tf<D&mx.7 7-V*7>>7 U-->^IT, 5 v h**^l/'J>§:3- 
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cdna zmnhrco 

?y WW y cDNAtt,E?y#^6 fc|E*Lfc 501 £fc 9,117 

75;t ($4aB) *»5ft*^uy >ffiE# (prepro-ghrelin) 
KWfc.^V'J >WIK^»TS 23 7$yB63SStt->^;U 

m>7V x ) >Ogi02^07$;BI (Pro-Arg) tt, ^P^T-if 

7 y h^'J >cDNA£fiH>T,{£X h U >5?x > h W cDNA 

7-f^7'J-SX^'J-->^l/T,iSk h^l/'J> cDNA £lfc#L£:. 
10 tMcDNA7-f^7'J-tt, h Poly(A)*RNA (Clontech ft) 

cDNA£j&^yh (Pharmaciaft) SfflV>Tf£»L;fc. 5l#bfc^:St: h 
> cDNAfi, SH?IJ#^7 K1B«L& 511 D, 117 75 / 

R ($4aBI) Jl»6a5kh^l/U>|I5K# (prepro-ghrel in) H 

15 82. 9X01^— tt£ja?U£f WJ >tt£MHTK&fc«Ep3nTV>S H £ 

nfc poly(A) + RNA ZMtitVtz (M 4b EI), 7 v h®.m<D S If- >7u y 
h^flftCckoT, 0. 62 kb O^l^U >ffiK# mRNA J&*J!KB«> & 
20 ^ (Ventricle) fc t> 2 *©3^T*^/t> Stlfc**, lift 5 J* 

6. 2kb£J;tf 1.2kb<Z)mRNAT, WTO mRNA <fc 0 < , 

ofcmRNA '>>^#$££nfc.&±©8*a>Sif WJ 

25 ^l«J6. ^WJ >OTi#*i^>^O^S 

^U»J >a«GH$H&BS9Mgtt£WbTV>*j&*£ in vitro 43^^ in vivo 
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rm^tco in vitro "C07yt-f tit, ym^mmowm^mm 

AS^cd^UU XDMgt&M^tco 4M©i SD 77 hfr£TS#HU^£ 
SttU n^y^-ifMST^ti^iirfc^, ftBl&&&&. 10XFCS 
J&iSjfiltf) £#i£$jM£^tf DMEM (Dulbecco' s modified Eagle' s 
5 Medium) i&JfcT 2 HSfcfrU DMEM JgtfJlcMLT* T£#ffl*IU8Ii&*i 
MfclSgibfc. 5 x 10 4 (DMmZ* #U-D-U^>T?3-M/fc 96 7X 
©HUB**:/!'- Me**., 3-4 BJMLfc Sii^ 0. 1 ml Ottfl- 
DMEMJgifet^&U 37 15 ^Wftl^bfc. ig*i£©-SB 

10 M>Oi**j|£l/fc. TiPH>®^, GH, FSH, LH> PRL> 
TSH & Biotrak/Amersham ftMO^y ACTH Peninsula 

Laboratories ttSi©i^JM EIA 3f y h£ffll>fc. 

3, 10" 6 M ©^HJ >©85JDK:«fctK »*te+0GHB££tt#»«tt# 

wtcitiDU <awTi^*jv ; e> (fsh, lh, prl, tsh) ommmmtm 

20 & ZtlUfr-otc (& 5b 0). 

^kU >©GH#»R*?Stt£ in vivoTW^fc. £j£^UU>10 m 
g*«7*;r (250 g) OMlftMi, 60?>*T?ffl^WtCJllltat*««lb 

25 >©s*Rait&5~io#T?«jsffifcsiufc. ^©g^s, f?^e>M 
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^fc 0 WW, 220-250g (D Wis tar %M&y y Y (frTV—) 'frjfo. 

4m (10, 1, 0.5, 0.2 ng&$m >tt£S*E7K 
77hlEfefc!3©^I$, 10, 1, 0.5, 0.2 <tg tWfi 

(PE50) fr£ 120 /il 

15 u (peso) ^jfAbfcc ^ttffifioa^ttrRi&^'CfWaiafh 

( CARD 1 OTHER M500R) fcffl V>THtl£ U&. *«S»«fc^aft«E[7kTIU/t: 
Ufc-f >S?x^'>3 >^a.-y* (PE50) SjfAL, MtfttSlU:. 

£A&te^iS (25-C) (D^JI&J&tKIOO/zI £fflV>fc 0 aM&JtoS'frttffi* 

20 tr©MEAsuRE;w y tmmiz&AWi ^m-kmmooiii ) ^ax 

¥^JfiiBE*3J:^^aijl«, ^Hl>ft#ffl» 5, 15, 30#<DM 
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(g> 


^l/'J>ltfgMo^Hlt (ol/min/kg) 
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SEMtt¥*5tt©S*PKfi (Standard Error Heans) £^-fo 
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(g) 
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5 ^ + , S EMtt¥i%M©«*MSS6. (Standard Error Heans) S^fc 

>/uv>i ug&$& Rtf^uu >io/ig»:^# (H1230 * 
HM8. #aE»*^©^^u >*itf^uu >-27 omst 

59 #) ^Bondasphere C-18#^A (3.9 x 150 mm. Waters 

^ft^^^W* (ESI-MS) a-WLfctt*, (3187. 2±0. 9) Ok!- 

15 iOffltt287Sy»*»&feD^^^>tt (C8) HEMJ 

^SB^JSr^^^h* • i'— -ir>U— - (ABI 494, Applied Biosysytems ft) 
~£&:fel,fc£ Z.?>. Gly Ser Xaa Phe Leu Ser Pro Glu His Gin Lys Ala 
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Gin Arg Lys Glu Ser Lys Lys Pro Pro Ala Lys Leu Gin Pro Arg (Xaa 

5 &oT^&. 31©^^H© Ca ±#®tttt, HlfiW9^T«k5tC 28 
75/i©^l/'J >t|wl^Tra5^)^<h^6, ^WJ>-27 
hhOfi»f,t) 4 h©*££FSfcfcfc h • ^UU >-27 £i£ 
«UE8I##1 1 E*©7 5 yRE3&J*>&fc*E££WBUfc.fc*5» 
±f3-#CM-HPLCT 64-65 #f;i&3tf-^B#£ii*$3U ffX^k- 
10 -i*>4fr?Zftffim (ESI-MS) ##?LfciSg^, 5H^«; (3341. 4±0. 9) © 
fcT- * J^««fl £ ftfc. H ® IgiErttHEtt^ ^ H tt 28 7 5 / & & § £ 
^U-U> (28 75/^) 07$y*»^6 3#SO"t"J>*»f 

(cio) T*mffiztifr>b<DT&z>z£tft>fr-3rz 0 

ifUV y 27 HT* cDNA H»J 5 T'ftf&LTz? v V 

15 W CDNA 77U-tf>S, H5g^J5Tf^J^Ljt PCRJi<li DNASlfM-^yo 
-7£Lrc. yij ^-tf— >a >T^ □-n>^b^io cDNA 

©*«E*l*fc5£U >-27 KT* dfcSflHBLfc. 

#6*lfc?>U >-27 f3ig# cDNAte, E?)J#^1 4|B«0*SE5IJ*> S 
fctK 2E»075y*ffi58SWr* 116 7SyBSa>e>fc3 

20 ^l/U >-27 f5Bfr*3- FLTUfc. ±fE££< ^iOJStt 

h • ^WU >-27 flttflgft cDNA ££D-r:>^U E#l#-5 1 5|H«CD^ 
aE^JfrSftD* E?>J#*§1 3|B«07 5/B6E?!l*Wrs 116 75/ 

7*ft*0^H) ^^tf^l/'J >-27 ommW^l- FT £ cDNA 
25 7* cDNA^-T^^ U-36^HJi5W5 t«S*0^fetC«koT» HJSflJ 5 \Z 
fSifc® PCR til til DNA »fH-*^P-^a:bfc^7-^A^^U^i?-S/ 
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a >T'£ D-->^bfco nZfttc cDNA £d->0&g@B?iJ£&/£U 

t^tl^bfc t#e»nfc^^ • ^l/U >buSS«: cDNAH, @B?"J#-^ 2 0 IB 
®£>J£S8B?iJ^£>&D, BE^"J#^1 8l2m(D7Sy^@B^J^WrS 118 

U >-27 ffilg# cDNA te, gB^J#^2 lfBm<E>i&gg2?iJfr £ft D> gB^iJ# 
^ 1 912^07 5 ym@a^iJ^WTS 117 7S/m^e>&3^WJ >-27M 
gg&fcn- HbT^fCo tot, *J9 • ^VU > (28 ~7%JW) RTf? 
? • yi/U>-27 (27 75/B) tt. @2?iJ#^l 6fc<fctf 1 7 IB 

10 «©7^/^S2JiJ^e>^oTViS, 

7 7'J^^^^x;i/^fc«-> J T7.*5t£0^1/U >©ldKflc 
^3- h*T£ cDNA ^ffiO cDNA 77 U —frZMt&ffl 5 IdfB^O 

=>-V)\< JW^M-'sb >T!9U-->tf\s1t. nZtltz cDNA 9 O 

#e>n^^7^-^ • >HiIIS#: cDNAte, @a^J#^3 6!B*&©&SgB 

50 £ ft 0 , 77'J*y^ #XJ1^ • 7 H) >ftrlB#: cDNA fcJu BB^J#^ 3 
7Btt®£*E*!l*>SfcD, X^TT. • J'l/'J >HtTffi# cDNAte, SB?IJ# 
20 ^3 8 £fc«3 9E^CD^SS2^J^e»^oTVifc. 

Xv^7.#>£>«, SB*>J#*§3 8 KlBfcbfc^V'J >- 2 3 fltrig 
#£3- cDNA gH*iJ#*l3 9 fcBBttbfc^WJ > - 2 0 ffiKtt 

- kts cdna ttfnzntzo 

±8E cDNA <D&ggB?iJfr • ;7WJ SB?iJ#^3 2 
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73>K k h*i;tK^^**(7)^I/U >S.t^^l/'J >-27 T^#^? 
nT^S7 5ym@B^J ; &SfCiStfbfc^*SH3FiJ^Wr^-&fi5c DNA 

SSnfc DNA 0rtf-ttE*!l#**2 4!3»0iM6B*l£#l/T;&D, B2^J# 
10 ^23 EfcOtfv' • yi/U >-27 gHBftO-»S3-FbT^fc. ftoT 
^l/U >-27 ttgBfl##2 2 8e«©7$yKBB5iJ€WUT^-&. * 
ft. VisW cDNA 7-f ^7 U-S»ffl£T5 ±IEPCRT?igttStt;fc: DNA #r 
Jt*tett, ^ U U > (28 75 y») 0(1I#S3- FT* DNA ttfe^ofc. 

15 «fctf"»S*©^WJ >-27 C075y^«, #ftfc«k<<&lT:fcfK #117 
*»J9. &S71/U >»»#©«ttJt« 

Vtd77 H0rH\ Xttffc^&Lfc^:/^ KO Ca ±#*g££Jt!|&T5 
JlilCiO, Ca ±#J£ttfc&Bfc:37 • 75 / ®S2?iJ& £Zf&mmWL 

UV>0>m& (EC50, nM) T^Lfc. tot, EC50 ®H#fitr>@, fl&tt 
25 J&*ffiV*££K:fc5 0 
^3^ 
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4SI©7$;t$T»WHTt^ Ca±#i&tt«fc**«. 75 J 
5 CifiV^ 3£V»Ca±#M£tej&«&5. SfcflE»IMI»BI©«SfcO^T, C:2 

(7-fe^;Hfc) t»5Tfc+ffltt*5^ c:8 * / < 

"CCa±#MStt*5*ifiGfcfcD, -^©ijIgKFttOlSi^^C: 10 

C: 16 tJHHnLTfeSi^ Ca±#iStt*«flsb&V>. Tfcb*» 7 

10 fcntfCa±#J£tt**S ! baKfc*. 
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mm&\ 10. a«*f >mmmk&®<Den& 
(i) *7?\*vsmi*Gi& 

Fmoc- D Ser(C 8 H 17 ):j3j;tf Fmoc-Ser (C g H I7 )£W©7 5 J 

hVWrfr^T-A 433A £/&^£&fflU Boc ft, V>« Fmoc ftl:T 
fttt^ ^ H«#fr-«fffi*«l» bfc. Boc ftfcTfl- (btltcfcm^??- K 
*tT/i£te, p-* W\/-;H¥£ET> $k*$Ut*m (HF) TJttfiittbT^^ 

U7;i/tD9t (TFA) , **Vi«iffl4r©X*f^>5?^ — S^tfft*? TFA 
TRfilib, iigliLfe^y^ HSaf»tCttLfc.»«tt, C4 C18 
£m>fci8&ffiHPLCfc:T*JfiLfc. MfiAtt* igffi hplc 

r^>fb#H^^ i * w^H©te¥j*S4#®S£2*,SI3*(j|i 
' SCORIA), **V>ttrjRBE*fiO'BI!56l 4 ^^F^J&J <*JH»J£) 

m<D^m\zmm^nx^^m\z^^xmm^mx$>^o vt^>x, # 

khS*0^l/iJ> (J2TF, hGhrel in <hB&t" ££*>&£) ft5H»7!y 
h**©^l^U> (J£i.T> rGhrelin <h!H§-r d £ *>&£>) Sh»J:/S/>, 

^l^y>»r)t (19. Ghrelin(16-28) , 20. hGhrel in (1-15) , 21. 
25 rGhrelin(l-lS) , 23. hGhrel in (1-1 1) , 24. rGhrel in (1-1 1) , 25. 
Ghrelin(l-lO), 26. Ghrel in (1-9) , 27. Ghrel i n (1-8) , 30. Ghrel i n (1-4) ) 
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zmgHs. ##fffl hplc •vmMvrch<D*m&m%.izmLtzo 41. 

[yV-Acety] -Ghrel in(l-10) fSTftlCffiH Ghrel in(l-10) £ N-7±^)V 
VZz/X 5 KMbTMLfc. fb£4fc#*f2. rat Ghrel in te^#*#J 
£&ffl>10. [Ser 3 (Butyryl)]-rGhrelin, 11. [Ser 3 (Hexanoyl)]-rGhrelin, 
5 12. [Ser 3 (Decanoyl) 3-rGhrelin. 13. [Ser 3 (Lauroyl) ]-rGhrelin, 
14. [Ser 3 (Palmitoyl) ]-rGhrelinte, ik&%) 1 hGhrel in (D&jfc\zm H 

HMP ffiM ; 4-hydroxymethyl-phenoxymethyl 
10 Fmoc 7 2. H^fle ; 4-(2' , 4' -dimethoxyphenyl-Fmoc-aminomethyl) 
phenoxyacetamido-ethyl ffifM 
PAMj&flg ; phenyl ace toami dome thy 1 j&fla 

HBTU ; 2-(lH-benzotr iazole-l-y 1)-1. 1, 3, 3-tetramethyluronium 

Hexaf luorophosphate 
15 TBTU ; 2- (lH-bezo t r i azol e-l-y 1 ) -1, 1, 3, 3-tetramethyluronium 

tetraf luoroborate 

HOB.t ; 1-hydroxybezotriazole 

DCC ; dicyclohexylcarbodi imide 

DIPCI ; di isopropylcarbodi imide 
20 TFA ; tri fluoroacet ic acid 

DIPEA ; di isopropyle thy 1 amine 

TIPS; tri isopropylsi lane 

Fmoc; f luorenylmethoxycarbonyl 

Boc ; /-butyloxycarbonyl 
25 Trt ; trityl 

Bu l ; /-butyl 
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Pmc ; 2, 2, 5, 7, 8-pentamethylchroman-6-sul f ony 1 

Prl ; propionyl 

PhPrl ; phenylpropionyl 

Bzl ; benzyl 
5 Bom ; benzy loxyme thy 1 

Tos ; toluenesul f onyl 

Cl-Z ; 2-chloro-benzyloxycarbonyl 

Pis ; 2-phenyI isopropyl 

Mt t ; 4-methyl trityi 
10 DMF ; N, ^-dimethyl formamide 

NMP ; iV-methylpyrrol idone 

DMAP ; 4-dimethylaminopyridine 

HOSu ; AHiydroxysucciniimide 

Adod ; 2-aminododecanoic acid 
15 Aib; 2-aminoisobutyl ic acid 

Ape ; 5-aminopentanoic acid 

Cha ; cyclohexylalanine 

Dap ; 2, 3-diaminopropionic acid 

Nal ; naphtyl alanine 
20 Nle ; norleucine 

Finoc & : 

Boc-Gly, Fmoc-Gly, Fmoc-Ser (Bu l ), Fmoc-Ser (Tr t), Fmoc-GluCOBu'), 
Fmoc-Hi s (Boc) , Fmoc-Gl n (Tr t) , Fmoc-Arg (Pmc) , Fmoc-Lys (Boc) , 
25 Fmoc-Pro, Fmoc-Leu, Fmoc-AIa, Fmoc-Val t Fmoc-Phe, Fmoc- D Phe, 
Fmoc-Ser (/z-C 8 H l7 ) , Fmoc- D Ser (/7-C 8 H l7 ) , Fmoc-Cys U-C 8 H 17 ) 
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Fmoc-Asp(OPis), Fmoc-Ser (Bzl). Fmoc-Cys (Trt). Fmoc-Dap(Octanoyl), 
Fmoc-2- L Nal, Fmoc-2- D Nal, Fmoc-Nle, Fmoc-Lys (Mt t), Fmoc-Aib-OH, 
Fmoc-Asp(0-C 7 H 15 ) 
Boc & : 

5 Boc-Gly, Boc-Ser(Bzl), Boc-Ser(Ac), Boc-Ser (Prl), Boc-Glu(OBzl), 
Boc-His(Bom), Boc-Gln, Boc-Arg(Tos), Boc-Lys (Cl-Z), Boc-Pro. 
Boc-Leu. Boc-Ala, Boc-Val, Boc-Phe. Boc-Cys (n-C 8 H l7 ) , Boc-Ape 
Boc-Ser (n-C g H 17 ) 

10 (a) MHPLCJ/XrA 
&%* ; &m LC-10A ->X^A 

; YMC PROTEIN-RP ( 4. 6 mm<J> x 150 mm) 
tiyAUm. ; 4 Ot 

15 #6 5 0%tea*W»w£fls3-&fc. 
Sitii ; 1 mL/# 
&ffi ; UV(210 nm) 
^AI ; 10~100 u 1 
(b) #5(fflHPL C~>*^A 
20 ; Waters 600 Multisolvent Delivery System 

; YMC-Pack-ODS-A (5 mid, 20 mm x 250 mm) 
YMC-Pack-PROTEIN-RP (5 nm, C4, 10 mm x 250mm) 
YMC-Pack PROTEIN-RP (5 /zm, C4, 20 mm x 250mm) 
YMC PROTEIN-RP ( 4.6 mm<f> x 150 mm) 

25 mmm •, o. iuu7;wnRK«p» aa7^h-Hj;u«f£&i£«»K: 
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ffi& ; 10mL/#(|*|@ 20 mm # ^ Affl) , 3 mL/# (fig 10 mm t) y Am). 

; 210 nm, 260 nm 
SEA ; 10~2000 Ml. 2000 u L >7°\Z& Q aA L&. 

5 (c) g»#tfr1$ 

; 7 MAT TSQ700 
-f:*>»;ESI 

^Iffi-f ^->^E— K ; positive 
X^lz-iE ; 4. 5kV 
10 fcT^U-ifig ; 250*0 

&W)tt ; 0. 2X&& • j* ? J -)VUWL (1:1) 
9fE3 ; 0. 2 mL/# 

>|8H ; m/z 300~1, 500 

(d) ysyiiaw 

15 mm ; A°-*>x;i/V-ft$2 y^-fH/Ht'^fA 477A, 492 

(e) 7 5 7iMM 

20 ftMlstz. 

(Fmoc&, *;p#*^^*«s*;pj|?>tt) 

hGhrelin: GSS (C0-C 7 H 15 ) FLSPEHQRVQQRKESKKPPAKLQPR 
Fmoc-Arg(Pmc)-HMP-^|§ (ABI 403 mg. 0. 25 nmol) £ 20Xfcf^ 

25 S>>'T?20#IB]4Mbfc©'5, JH&HBTU/HOBt Fmoc-T^/^SA 
t^^7^>l:J;§IK Fmoc £ Ml O M L . 
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Fmoc-Ser(Bu')-Ser(Trt)-Phe-Leu-Ser(tBu)-Pro-Glu(OBu')-His(Boc)-G 
ln(Trt)-Arg(Pmc)-Val-Gln(Trt)-Gln(Trt)-Arg(Pmc)-Lys(Boc)-Glu(OBu 
')-Ser(Bu l )-Lys (Boc)-Lys(Boc)-Pro-Pro-Ala-Lys(Boc)-Leu-Gln(Trt)- 
Pro-Arg(PBc)-*Mg*;Wfgb&. DCC/HOBt \ZX Boc-Gly £#Ab 

5 1tO%. #&nfc««^^H«HI (1.3 g)S lXTFA-5XTIPS-^b/5=- 

7 

l/>i£i& (15 mL) X ZOttmrnmisfzo ^^Kttlg&SlRU *nty 
3^X30 iL)TftIsItt#bfc^ 5X DIEA(lOmL), ^^-CM^^l/> 
(30ioL)-eSfe*§>bfco #e.nfc^Trt ^y^HWIg (» 1.3g) $r NMP (10 
mDlcM^-fr, DMAP(61.1mg. 0. 5 mmol)#&T, (144. 2 mg, 

10 1.0 mmolK DIPCI (126.2 mg, 1.0 mmol) £ MX 8 mUKfo^Utz* ffi 
flgfcSI&b, NMP, Jttey^>T&#bMflETiB£bT, 3ffc-feU>ffl 

«#***y^;ufcsnfc#8i's:^KttfJi iqi. 2g£#fc. z.<Dh<o 

(C\ 88% TFA-55K7 x y TIPS- 5 8! H 2 0 if* £ ft Slftftff tt& (10 mL) 

zmz., ^ur immmwLfzo anssssu zm*mm'&, 

15 X-xJ|/£Jn*.«:«ibfc. itR**®, tt*U ffi^:/^}^ 550 mg 
#■& 200 mg £tK 10 mL fcigfrU YMC-Pack PR0TEIN-RP (C4, 20 
mm x 250mm) fc^ftlU 0. \% h U 7 + , 7th" h'JJH*^ 

£ 54**-e(D 60.»Mll[«l^7^X> K8fEi*:10inL/iiin)*T?»aiS*fc. 
S»l»S»lt« 4 *»«»U 120 mg 0B«»£fc&. 
20 (3) 7^)V±^J >Sfctt7vJl^ M^^X>^Wt-^fl^#O^^0iJ 
(Fmocfe, AM*y;^7$F*) 
fc£#J 3 Ghrelin(l-9)-NH 2 : GSS(C0-C 7 H I5 )FLSPEH-NH 2 
Fnoc-7 5 HUMS (ABI ft 8, 403 mg, 0.25 mmol) &20Xtf^7^> 
T? 20^|BJ«iai/fc©'6, fl!#HBTU/H0Bt fc£<5 Fmoc-7 5 y A <h fcf 
25^7i?>l;i5R Fmoc £ H O il b , 
Fmoc-Ser(Bu')-Ser(Trt)-Phe-Leu-Ser(Bu , )-Pro-Glu(OBu')-His(Boc)-^ 
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m^mm^rco &&\Z DCC/HOBt iCTBoc-Gly ZMXLtcO)*,. %t>fttz. 
fttt^^HJtfJB (m 550 mg)£ 1 XTFA-5XT I PS-4&Yfc ^ ? V >Jg»c (10 
mL) T 30 ftmmWLtz. "*>^K*tJB*3flfcU ;* ^ U > (30nL) 
•e«C@«fe^tfc«, 5XDIEA(10iL), ^Tttfc^l/^ftOinDTife&U 
5 fc. #<bttfcIftTrt 17? F#l (» 750 mg) £ NMP (10 mL) fclEiBS 
i*\ DMAPC61. 1 mg, 0. 5 mmol) #£T> *2?>M (144. 2 mg. l.Ommolh 
DIPCI (126. 2 mg, 1 mmol) £iP*_ 4 PSMEf&Sltfc. ttJfiS^HU, NMP, 

<kznrc&mi7?\!®m mm Bg*»^. nofc®^ tfauo id 

x-x^SJPAtfcRtUit. £tJ$£3J&, ttflftU fi^^H 250 mg 
*»)fc.*ft*5l 200 mg £ 30%6ttt;ic 10 mL \Z®fr UYMC-Pack PR0TEIN-RP 
(C4, 20 mm x 250mm) \zmi)Uly. 0.1% h'J7;i/tnR»>f, 
V)V0%ft$S4%i£"?<D6 OftMW.m!fyi?X>h (»£ji:10 mL/min) T? 
15 igtHS-frfc. gMW#£$m&, SlftftBIU 150 mg £>@l$#l£#£: 0 

(4) 7^;HrU >*fc»7'>;P h U*->*ttS»i#©^« 

(Boc &) 

<k-&^) 9 [Ser 3 (Propionyl)]-rGhrelin(l-28); 
GSS (CO-CH 2 CH 3 ) FLSPEHQKAQQRKESKKPPAKLQPR 
20 Boc-ArgaosJ-Paml/vXO. 75 g, 0. 5 mmol) <k O , &® 7 y h 7 V U 
>$Jig (4-2 8) £Boc ChemistryT$^&, ^©¥11.4 gfc, 
Boc-Ser(C0-CH 2 CH 3 )-0H, Boc-Ser (Bzl)-OH, Boc-Gly-0H&tt-&U;fc. & 
e>nfc»|gl.5 g*HF:p-^uy-;K8. 5 mL : 1.5 mDTO <C, — RflKI 

25 JlO«bOS50XitB6 (AcOH) KJSfrU ^^ffl^^A 

YMC-Pack-ODS-A (5 wm, 20 mm x 250 mmMdi^jnb, 10 mL/minTO. IX TFA 
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ntc e — U0. 5 mg£YMC-A-302#7A (C18. 4.6 mm xl50mm) 
flnU mm mL/minT7-tz: h V )im&& 1 5 1 9%S« 

10 cDKM##r> 75yM^»*ff«l***i:«>fc. 
hGhrelin 

ESI-MS 3371. 0 (9%{S 3370. 9). 7 5 / Mf&ifc : Ser ; 3. 53 (4), Glx; 

5. 91 (6), Gly ; 1. 02 (1). Ala; 1. 00 (1), Val; 0. 96 (1). Leu; 2, Phe; 

1.06 (1). Lys; 3.90 (4), His; 0.97(1), Arg; 2.87 (3), Pro; 3.87 (4) 
15 it&VlZ. Ghrelin(l-9)-amide 

ESI-MS [M+H]; 1085. 7 (gf&fit 1085. 2), 7 5 J &SfiricJfc:Ser: 2. 45 (3), 

Glx; 0.98 (1). Gly ; 0.99 (1), Leu; 1, Phe; 0.99 (1), His; 1.08 (1), 

Pro; 0. 97 (1) 

ffc'&tM. [Ser 2 (0ctanoyl), Ser 3 ]-Ghrel in(l-9)-amide 
20 ESI-MS [M+H] ; 1085. 8 (Sfraffi 1085. 2), 7 5 7 StiBLfi&ifciSer; 2. 46 (3), 

Glx; 0.98 (1), Gly ; 0.99 (1). Leu; 1_, Phe; 1.01 (1), His; 1.09 (1), 

Pro; 0. 97 (1) 

-fb-^tJ 5. [Ser 2 (0ctanoyl)]-Ghrelin(l-9)-amide 
ESI-MS [M+H]; 1211.7 01f&<i 1211.4), 7 5 /^m^JtrSer; 2.48 (3), 

25 Glx; 1. 00 (1), Gly ; 1. 01 (1). Leu; i, Phe; 1. 00 (1), His; 1. 11 (1), 

Pro; 0. 98 (1) 

ik-&Vn 8. [Ser 3 (Acetyl) ]-rGhrelin 

ESI-MS 3231.0 (gffeffi 3230.7), 7 5 J m.m.J$.tt : Ser-; 3. 50 (4), Glx; 
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5. 90 (6), Gly ; 0. 98 (1), Ala; 2. 00 (2), Leu; 2, Phe; 1. 01 (1). Lys; 
4.97 (5), His; 0.99 (1), Arg; 1.99 (2), Pro; 3.99 (4) 

4b-&tl9. [Ser 3 (Propionyl) ]-rGhrelin 
ESI-MS 3245. 0 OSftffi 3242.8), 7 5 J : Ser ; 3. 42 (4), Glx; 

5 5. 93 (6), Gly ; 1. 00 (1), Ala; 2. 00 (2), Leu; 2, Phe; 1. 10 (1), Lys; 
4.97 (5), His; 0.99 (1). Arg; 1.99 (2), Pro; 3.83 (4) 

fb-&#3 15. [Ser 3 (3-Phenylpropionyl) ]-hGlirelin 
ESI-MS 3377.0 (MmiB. 3376.9) , 7 5 J tttt&j£Jt : Ser ; 3.06 (4), 
Glx; 5.92 (6), Gly ; 0.93 (1), Ala; 0.98 (1), Val; 0.99 (1), Leu; 
10 2, Phe; 1.13 (1), Lys; 4.03 (4), His; 1.08 (1), Arg; 3.00 (3). Pro; 
3. 76 (4) 

fc&to 16. [Ser 3 (3-0ctenoyl) ]-hGhrelin 
ESI-MS 3369. 0 (gUffi 3368. 9), 7 5 J B!ffij$Jt : Ser; 3. 59 (4), Glx; 
5.91 (6), Gly ; 1.00 (1), Ala; 1.02 (1), Val; 0.99 (1), Leu; 2, Phe; 
15 1. 15 (1), Lys; 3. 97 (4), His; 0. 98 (1), Arg; 2. 93 (3). Pro; 3. 88 (4) 

ffc£#J 28. Ghrel in(l-8)-amide 

ESI-MS [M+H] 948. 5 (gffefit 948. 1) , 7 S /MUf&it : Ser; 2. 45 (3). 

Glx; 0.97 (1), Gly ; 0.99 (1), Leu; J_, Phe; 1.00 (1), Pro; 0.97 (1) 
it^m 29. Ghrelin(l-7)-amide 
20 ESI-MS [M+H] 819. 6 (gfftfii 819.0) . 7 5 J M/&J£ : Ser ; 2. 52 (3). 

Gly ; 1.01 (1), Leu; \, Phe; 1.02 (1), Pro; 1.09 (1) 

ffc-o-tl 30. Ghrel in (1-6) -amide 
ESI-MS [M+H]; 722.4 OH&ffi 721.8), 7 = 7^Mit : Ser; 2.47 (3), 

Gly ; 0.99 (1), Leu; i, Phe; 1.00 (1) 
25 it&fy 31. Ghrel in(l-5) 

ESI-MS [M+H] 636.5 (S^i 635.8) , 7 5 J mUf&R. : Ser ; 1.78 (2). 

Gly ; 0.99 (1), Leu; i, Phe: 1.02 (1) 
32. Ghrelin(l-5)-amide 
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ESI-MS [M+H] 635. 4 (SHH 634. 8) , 7 5 /RffljfcJt : Ser; 1. 67 (2), 

Gly ; 1.01 (1), Leu; J_, Phe; 1.01 (1), 

33-2. Ghrelin(l-4)-amide 
ESI-MS [M+H] 522. 2 (Sift It 521. 6) . 7 5 /WtUf&it : Ser; 1. 65 (2), 

5 Gly ; 0. 99 (0, Phe; i 

ffc-n^J 34. Ghrelin(l-3)-amide 
ESI-MS [M+H] 375.2 (Slftlt 374.4) , 7 5/&&fiSJt : Ser; 1.66 (2). 

Gly ; i 

35. [Lys 8 ]-Ghrelin(l-8)-amide 

10 ESI-MS [M+H] 947.9 (gift It 947. 1) , 7 5 / Bmricft : Ser ; 2.70 (3). 

Gly ; 1.00 (1), Leu; i, Phe; 1.00(1). Lys; 0.99 (1). Pro; 1.00 (1) 

36. [Arg 8 ]-Ghrelin(l-8)-amide 

ESI-MS [M+H] 975.8 (SiftH 975.2), 7 5/&iSfi&Jt: Ser; 2.70 (3). 

Gly ; 1.00 (1), Leu; I Phe; 1.01 (1), Arg; 0.99 (1). Pro; 1.00 (1) 
15 it&mw. [Lys 6 ]-Ghrelin(l-6)-amide 

ESI-MS [M+H] 763.6 (Sift It 762.9), T : Ser: 1.80 (2). 

Gly ; 1.00 (1), Leu: 1_, Phe: 1.01 (1). Lys; 1.00 (1) 

ik&%>) 38. [Lys 5 ]-Ghrelin(l-5)-amide 
ESI-MS [M+H] 650.5 (Sift It 649.8), 75y&mi&Jfc: Ser; 1.79 (2), 
20 Gly ; 0.99 (1), Phe; 1_, Lys; 0.99 (1) 

39. [ D Phe\ Lys 5 ]-Ghrelin(l-5)-amide 

ESI-MS [M+H] 650. 5 (Siftlt 649.8), 7 5/$Mtt : Ser; 1.79 (2), 

Gly ; 0. 99 (1), Phe; h Lys; 0. 99 (1) 
it'a^O 40. [jV-Aminopentanoyl]-Ghrel in(3-7)-amide 
25 ESI-MS [M+H] 774.7 (Sift!! 774.0), 7S.;Mffi.ffclt : Ser; 1.80 (2), 

Leu; I. Phe; 1.01 (1), Pro; 1.00 (1) 

it-^tj 43. [>Glycyl]-Ghrel in (3-7) -amide 
ESI-MS [M+H] ; 732. 7 01 |ft It 731. 9), 7 5.yM®.f&lt : Ser; 1. 80 (2), 

Gly ; 1.00 (1), Leu; 1, Phe; 1. 01 (1), Pro; 1.00 (1) 
30 it^^jU. [Leu']-Ghrelin(l-7)-amide 

ESI-MS [M+H] ; 845. 7 (Sttlt 845. 1), 7 5 smUf&tt : Ser; 1. 80 (2), 
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Gly ; 1.01 (1), Leu; 2, Phe; 1.02 (1), Pro; 0.99 (1) 

45. [His 2 ]-Ghrelin(l-7)-amide 
ESI-MS [M+H]; 869.7 (MM 869.0), ~?U If^rlsffll ♦ ^jg? (50/50) "C? 

150"C. 2 mmMftM'&<D7 =• /RfflefcJt : Ser; 1.02 (2), Gly ; 1.00 

5 (1), Leu; i, Phe; 1.00 (1). His; 0.95 (1). Pro; 0.99 (1) 
tt£® 46. [Lys 2 ]-Ghrelin(l-7)-amide 
ESI-MS [M+H]; 860.7 OSlSiM 860.1), 7 □ M Or >& • i&m (50/50) T* 

150*0. 2mmMftffi'&(D7 $ ymUf&it : Ser; 1.04 (2). Gly ; 1.00 

(1) , Leu; i, Phe; 1.00 (1), Lys; 1.00 (1), Pro; 1.00 (1) 
10 {t£$>47. [Gly 2 ] -Ghrel in(l-7)-amide 

ESI-MS [M+H] ; 789.5 OHi&fii 788.9), ?U tf* >& • mm (50/50) T 

150*0. 2!#FM7R#fl?|£cD7 5 Z&iMtf: : Ser; 1.14 (2), Gly ; 2.01 

(2) . Leu; J_, Phe; 1.00 (1). Pro; 1.00 (1) 
ft£^59. [Thr 3 (Octanoyl)]-hGhrelin 

15 ESI-MS M; 3384.0 OSHiifi 3384. 9) 7 !S / MMit : Ala ; 1.02 

(1) . Arg ; 2.99 (3) . Glx ; 5.91 (6) , Gly ; 1.02 (1) , His ; 1.00 

(1) , Leu ; 2 (2) , Lys ; 4.05 (4) , Phe ; 1.00 (1) , Pro : 4.06 
(4) . Ser ; 2.66 (3) ,Thr;0. 94 (1) ,Val ; 0.96 (1) 
ft£$)60. [Leu 2 , Thr 3 (Octanoyl)]-hGhrel in 

20 ESI-MS M; 3410.0 (3ttfiS 3411.0) 7 : Ala ; 1.01 

(1) . Arg ; 2.95 (3) .Glx ; 5.92 (6) .Gly ; 1.01 (1) .His ; 1.01 

(1) .Leu ; 3 (3) . Lys ; 4.02 (4) .Phe ; 1.01 (1) . Pro ; 4.00 
(4) . Ser ; 1.81 (2) ,Thr;0. 96 (1) ,Val ; 0.97 (1) 
69. [Ser 3 (4-Methylpentanoyl)]-hGhrelin 

25 ESI-MS M; 3343.0 (SfSifii 3342. 9) 7 =• / ^3MJ± : Ala ; 1.00 (1) , 

Arg ; 2. 97 (3) . Glx ; 5. 86 (6) . Gly ; 1. 02 (1) . His ; 1. 01 (1) . Leu ; 

2. Lys ; 4.00 (4) .Phe ; 1.01 (1) . Pro ; 3.99 (4) . Ser ; 3.54 
(4) . Yal ; 0. 98 (1) 
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75. [Lys 7 ]-Ghrelin(l-7)-amide 
ES1-MS [M+H] ; 850. 5 (SSftiS 850. 0). 75 /KK&j&Jt : Ser; 2. 67 (3), 
Gly ; 1.00 (1). Leu; U Phe; 1.00 (1), Lys; 1.00 (1) 

(5) 7^j*^TisMtmmw<D&j&m 

5 {blkWlQ. [yV-Octanoyl, Ser 3 ] -Ghrel in (1-9) -amide; 
C 7 H, 5 C0-GSSFLSPEH-NH 2 

Fmoc-7 5 Fffim (ABI 403 mg. 0. 25 mmol) £ 20%b^5v>T 

20^m^mLtc(D'b. JH^HBTU/HOBt \Z&Z> Fmoc-7 5 7 &g A £ t!^ 
7 ^ > I: i 5 1 Fmoc * m K> M V . 

10 Fmoc-GIy-Ser(Bu')-Ser(Bu')-Phe-Leu-Ser(tBu)-Pro-Glu(OBu , )-His(Boc 

)-®m*mm\sTz* n^ntc^^-vmm (550 mg) 

£ NMPT#fc#UHOBt(135. 1 mg, 1 mmol )£&T,DIPCI( 126. 2 mg, 1 mmol) 
t-*>7 2>m (144.2 mg, 1.0 mmol) £Jn A 4 P^RJS^ itfco 
3®U NMP\ ^{b^^L->T*i5fe^LMJET^^bT, 7$;*S Gly 

15 JS/I^ti'^/'fJHb^nfc^^Hffi iS^ 600 mgS^fco 
TFA(10 mUTJMUL (30 frPalM) , ffi^^ H 200 mg£#fco £ 
*£YMC-Pack PROTEIN-RP (5 Aim, C4, 20 mm x 250mm) KSsfiD U 0. \% 
V U yfrl-umm** 7-fe HJJP 0*^?) 54*£T© 6 Oftm&&# 
7>>X>h (gftji:10mL/mL) T^tH$-&fCo *5 180 mg <D g #J*8l£#&. 

20 $J£ffi ESI-MS [M+H] ; 1085. 6 (g^fil 1085. 2) , 7 5 y ^i&J&Jt : Ser ; 
2. 47 (3), Glx; 0. 98 (1), Gly ; 1. 00 (1), Leu; i. Phe; 1. 02 (1), His; 
1. 09 (1), Pro; 0. 96 (0 

(6) #j8g7;u*)p-feu >*<st$®mft<D£&m 

itte® 50. [Ser 3 (0ctyl)]-Ghrelin(l-7)-amide; GSS(C 8 H l7 )FLSP-NH 2 
25 Fmoc-Ser (C g H 17 ) 

*&T> Boc-Ser (12. 3 g. 53. 9 miol)(D DMF(300 ml) 3i ft; 
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hU£A(3. 19g, 133 mmol) £jtaA,^T 1. 5 mmmWLtc. d <D*\Z, 
3V4t*2?Xl\. 0 ml. 60. 9 mmol) <£ria^_, leEiST 1 6 P^if 
2K#T> KJ«K7k(40ml)£$TL£&, ig&£Ml£@£Lfc. ^5,n 
tzn^isVllVfrtiybsf D7F^77^ - ; Merck *tS3 

5 Art9385, i£fcBig$ ; OP^^> : : 81^=120 : 10 : 1) 

(CttbTMU Boc-Ser(C 8 H 17 )^^Mfe^^#j^LT 6.88 g OR a* 
36. 2 *)*#£<, £tf> Boc-Ser(C g H 17 ) (6. 88 g, 21. 7 mmol) (C^^T. MJ 

7;w*o»K(i20 mi)*jn^, Sffl-co.5i$ra«#b&. h'J7^tD 
#Bfc£«EES*Lfc«, ft&ftfcJSacftv'x^x-xMMO nl)fc» 
10 #U 4N^^-v^-+-9->(22 mDfcfln*- *&T, 1 RPK*i^bfc. «f 
ffiLfc*NI£3BtU H-Ser(C g H n ) • HC1 *M&18i&£LT 5. 23 g OR* 
96. 3 *) *#*:„ H-Ser(C 8 H 17 ) • HC1 (2. 54 g, 10. 0 mmol) <D 10 %er.W. 
. tK*^-NU^A(50 nl)»»tt^hUx^;P7$>(1.40 ml, 10 mmol) 
d-©(f»fc Fmoc-OSu(5. 00 g, 14. 8 mmol)CD 1, 2-v 5 ^ 

is x*>(2o io#wa>ttTi«Tu sjsi'i emmmwvrco 

±v'J ->Ttt§gBW-300. ; y^DD^> : ;**/-;W=93 : 

20 7) \ZttLTmmi<, Fnoc-Ser(C,H l ,)£*lSfellSil£bT 2.75 g <iR^ 

62.6 X)ifc. Rf=0. 45 (CHCl 3 :MeOH=9: 1. Silica gel 60F J54 , MERCK) 

Fmoc- D Ser(C g H 17 ) : Rf=0. 45 (CHCl 3 :MeOH=9: 1, Silica gel 60F, 54 , MERCK) 
Fboc-7 5 HttfIB (ABI&$L 400 mg, 0. 25 mmol) £ 20*1^7 v >T 

20 ftffimWLtzO)-t> .M&mWMBt Fnoc-7$/BS8A£ M^i> 

25 > I: i 5 Fmoc £ m 0 >I U 

Fmoc-Ser(Bu')-Ser(C 8 H 17 )-Phe-Leu-Ser(Bu')-Pro Wl&SflUgbfc. 
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fCDCC/HOBt JCTBoc-Gly*#XUfc©'6^€.nfcfii«^y^ 
£ 250 mg £ <»: D TFA (10 mL) T' 30 #PMJI b&. WJIt£3£U 3& 
SSfcX-^l/fciDJUfcK^L&^^FIS 120 mg£#fco 
#iS£ 5* AcOHClO mUKig^U YMC-Pack-ODS-A (5 um, 20 mm x 250 
5 mnOfcS&inU 0. \% h 'J y)V*umm*¥. 7-fe h~HJ;KW*»£ 60X1; 
T?©6 0»KB«^75?x>h (»t>£:10 mL/nin) Tigffl^itfco gW 
H#£#]R&, #*Sft»U 40 mg <Z>gtfJ«#fc 0 

fb-afe 84. [AHVminopentanoyl. Ser 3 (Octyl)]-Ghrel in (3-5) -benzyl 
amide ; 

10 H-Ape-Ser (C 8 H I7 )-Phe-Leu-NH-CH 2 -Ph 

(230 mg/0. 25 mmol, Novabiochem S3) £^7X7^J1/ 
^-#S^§g{3An. ^«6^b^^l/>(DCM)tCj§^L. MgS0 4 T?$fcj» 
Vft Boc-Leu-OH • H 2 0 (190 mg, 0.75 mmol), DCC (160 mg, 0.75 mmol). 
£cfctf DCM 5mL &tojL* fe&MWVtc. MfkO DCM, DCM / EtOH=l:l, 

15 DCMTJffi&#lHli*Oifc»L&. Leu^AI&te, ® 25* TFA / DCM lOmL £ 
JJD*. 30#$gMb7c&, DCM, >f V^D ¥)17)VH — )V UPrOH), DCM, DMF 
X* : £ft j en$k\E\m&-?%, <D H£7^X3 4 1 -eBoc7S/&0. 75mmol 
(3HS*), TBTU 0.75 mmol (3 =ISh HOBt 0. 75 mmol (3 ^») £ DMF 
5mLK:jg#U D1PEA 1. 25 mmol (5 ^») & fln*.*#Lfc t><7)£SJS^ 

20 gfcAtt l PSfflfifi-r*, fcl^Sfe&IIBEU IB#;7 5>'K£*lS£■ 
l✓;fc. Boc-NH-(CH,) 4 -C0 -Ser (C 8 H I7 )-Phe-Leu-0xime mm 370 
mg *ntco DMF J|*J 5mL «t>fc!H»$-&, ^ > >>;U7 5 >M&& (180 mg. 
1. 25imol), H Ul^V7 5 >(173wL, 1.25mmol), g^m 72 (1.25 
mmol) £tjn*.Jg#bfco 24 ttft&«jE@£U 

25 1NHC1 10ml T Boc &M:£#rtti£-frfco TFA 5mL £flDX. 

30 Siirltt Boc £?Tofc. TFA £MBE@3cL, X-tJP (Et,0) T 
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ifclRS-fr, BtfJ^J [AHUninopentanoyl, Ser 3 (0c ty 1)] -Ghrel i n (3-5) 
-benzylamide 110 mg Sftfc. ntikOlSfcVfc&to 82, 83, 85 

»j*#$r 

it&VoW. [Ser 3 (Octyl)]-hGhrelin 
10 ESI-MS ; 3357. 0 0!IM£; 3356. 9), 7 5 / MW.f&& : Ser ; 2. 92 (3+1), 
Glx; 5.94 (6), Gly ; 1.00 (1), Ala; 0.98 (1). Val; 0.99 (1), Leu; 
2, Phe; 1.13 (1). Lys; 4.04 (4), His; 1.09 (1), Arg; 3.01 (3), Pro; 
3.89 (4) 

it£>® 50. [SerHOctyOl-GhrelinCl^-amide 
15 ESI-MS [M+H]; 805.5 OHfett 805.0) , Zfu >& • &WL (50/50) 
TIBO'C. 2 l$WJn#$HW«©7 5 Z^a^H: : Ser; 0.86 (2+1), Gly ; 
1.01 (1), Leu; ! Phe; 1.06 (1), Pro; 0.95 (1) 
ffc£4S»51. [Ser 3 (Octyl), D Phe 4 ] -Ghrel in(l-7)-amide 
ESI-MS [M+H]; 805. 4 Oaftg[ 805.0) , 7n • £86(50/50) 

20 T150t:. 2 fl*MJD*fl'#&075 /Bffi&J* : Ser; 0.97 (2+1), Gly ; 
.1.00 (1), Leu; J_, Phe; 1.05 (1), Pro; 1.16 (1) 
itS® 52. [ D Ser 3 (0ctyl)]-Ghrelin(l-7)-amide 
ESI-MS [M+H] ; 805. 4 (Sffeffi 805. 0) % 7n k!^>m • £86(50/50) 
TMSO'C, 2l$rajD*fl'#&07$yB&mj£Jt : Ser: 1.51 (2+1). Gly ; 
25 1.00 (1). Leu; I, Phe; 1.00 (1), Pro; 1.00 (1) 

53. [ D Ser 3 (0ctyl), D Phe 4 ]-Ghrelin(l-7)-aniide 
ESI-MS [M+H]; 805. 5 805.0) , -fu K:*->B6 • £^(50/50) 
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T 150*0, 2 f$mmfcttB'&<D7 2. /gfiMJt : Ser; 1.51 (2+1), Gly ; 
1.00 (1), Leu; 1_, Phe; 1.00 (1). Pro; 1.01 (1) 

fc£#J 67. [Ser 3 (Bzl)]-hGhrel in 

ESI-MS M; 3335.0 (gfftfil 3334. 8) 7 : Ala ; 1.00 



5 (1), Arg ; 2.96 (3), Glx ; 5.92 (6), Gly ; 1.00 (1). His ; 1.01 (1), 
Leu ; 2_(2). Lys ; 4.00 (4), Phe ; 1.02 (1). Pro ; 4.08 (4), Ser ; 
3. 58 (4), Val ; 0. 98 (1) 

76. OAminopentanoyl, Ser 3 (0ctyl). Lys 5 ]-Ghrel in(3-5) 



10 ESI-MS [M+ffl: 591. 5 (3tttt590. 8). 7 5/Raj*it : Ser; 0. 45 (1), 
Phe; i . Lys; 1. 00 (1) 

it&Wm. OAminopentanoyl. D Ser 3 (0ctyl), D Phe 4 , Lys 5 ]-Ghrel in(3-5) 



ESI-MS [M+H] ; 591. 5 (Sf&fit 590. 8), 7 = 7$?iMJt : Ser; 0. 45 (1), 
15 Phe; i , Lys; 1. 01 (1) 

it&V>) 78. [Aib\ His 2 , Ser 3 (0ctyl). Lys 5 ]-Ghrelin(l-5)-amide 
ESI-MS [M+H] ; 714. 6 01 & fig 713. 9). 7=;WJt : Ser; 0. 45 (1). 
Phe; K His; 1.01 (1), Lys; 1.00 (1) 
<t&® 79. [Aib 1 , His 2 , D Ser 3 (0ctyl), D Phe 4 , Lys 5 ]-Ghrel inCl-5) 
20 -amide 

ESI-MS [M+H] ; 714. 5 (intl 713. 9), 7 5 J : Ser ; 0. 44 (1), 

Phe; 1. His; 1.00 (1). Lys; 1.01 (1) 

4k&y>) 81. OAminopentanoyl, Ser 3 (0ctyl)]-Ghrelin(3-5)-amide 
ESI-MS [M+H] ; 576. 5 031ft fit 575. 8), 7 5 / &&j$Jt : Ser ; 0.49 (1) , 
25 Leu; I Phe; 0.99 (1) 

82. OAminopentanoyl. Ser 3 (0ctyl)]-Ghrel in(3-5) 



-amide 



-amide 
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-Diethylamide 

ESI-MS [M+H] ; 590. 6 (JUraM 589. 8), 7 5 J &£/$Jt : Ser ; 0. 49 (1) . 
Leu; I, Phe; 0. 99 (1) 
ft-&4ft 83. [iV-Aminopentanoyl, Ser 3 (0ctyl)]-Ghrel in(3-5) 
5 -ethylamide 

ESI-MS [M+H] ; 604. 3 (MWaHM. 603. 8), 7 5 / £&j£Jt : Ser ; 0. 50 (1) . 
Leu; 1, Phe; 0. 99 (1) 

it&yo 84. OAminopentanoyl, Ser 3 (Octyl)]-Ghrel in(3-5) 
-benzylamide 

10 ESI-MS [M+H] ; 666. 5 (JUmffi 665. 9), 7 5 /StSfiEfcJt : Ser; 0. 46 (1) , 
Leu; i, Phe; 0. 98 (1) 

te-g-^J 85. l>Aminopentanoyl, Ser 3 (0ctyl)]-Ghrel in(3-5) 
-aminoethylamide 

ESI-MS [M+H]; 619. 6 (1111618.9), 7 5- J &&J$Jfc : Ser ; 0. 47 (1) , 
15 Leu; i, Phe; 0. 99 (1) 

(7) WfATfr^JVSsZT-l >*&tsmmfo<D<&f&M 
ffc-&$!48. [Cys 3 (Octyl)]-Ghrelin(l-7)-NH 2 ; GSC(C g H 17 )FLSP-NH 2 
Fmoc-7S H#Jfi (ABI 403 mg, 0. 25 mmol) £ 10%\ZU P >T 

20 ftm$lWLrzO)%, Mfc HBTU/HOBt £££ Fmoc-7 5 /^2gA<tfc^ 
20 7 V > fC £ 3 JB£ Fmoc £ & 9 ig L . 
Fmoc-Ser(Bu*)-Cys(C,H I7 )-Phe-Leu-Ser(Bu , )-Pro »ffi£#H6L,;fc. 

DCC/HOBt CT Boc-Gly £»ALfc<D5, # Snfc«ll^^ FttfJB 
(550 mg)£ TFA (10 mL) X' 30 L b tc 9 #lBfc35&U 

^Kx-^l/^DAttig.hL&^y^r 1 120mg£f#fc. 
25 & 5*g£& (AcOH) 10 mL YMC-Pack-ODS-A (5 u% 20 mm x 250 

mm) fcSSira U 0. \% h U 7)l*nm&* , 7-fe h - h U ;P 0*fr 5 60*£ 
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T*<D6 Oftfflmm!fyi/X>b (flt&:10 mL/min) X-mttiZ^Tco 
mft*frW&. &L$H®r®L. 44 mg OgWI^If:. 

ik&Mlte. [Cys 3 (Trt)]-hGhrelin; 
GSC (C-Phj) FLSPEHQRVQQRKESKKPPAKLQPR 

5 Fmoc-Arg(Pmc)-HMP-« (ABI tt®!, 403 mg. 0. 25 mmol) £ 20%¥U 
> ? >-r 20 ftmmmi,rc(D-£>, M'A HBTU/HOBt \Z£Z> Vmoc-7immAt 
t!^7^>l:<J;SI Fmoc £ H 0 SI L , 
Fmoc-Ser (Bu l ) -Cys (Tr t) -Phe-Leu-Ser (tBu)-Pro-Glu (OBu 1 ) -Hi s (Boc) -G 
ln(Trt)-Arg(Pmc)-Val-Gln(Trt)-Gln(Trt)-Arg(Pmc)-Lys(Boc)-Glu(OBu 

10 ') -Ser (Bu l ) -Lys (Boc) -Lys (Boc) -Pro-Pro-Al a-Lys (Boc) -Leu-Gin (Tr t) - 
Pro-Arg(Pmc)-HMP ffim*ffi%lstc„ W&\Z DCC/HOBt \ZX Boc-Gly 

BgfcTFA(15mL)*in^, 1 WflHUft^Lfc. 51lTii^if, 

3ift£»ttl/fc&, X-T^U&JniUtJRfcbfc. i^J 90 mg^7K40 iL 
15 i§^U YMC-Pack PR0TEIN-RP (C4, 20 mm x 250mm) \Z& IN U 0. IX h 

X>h («E»:10 mL/min) T^ffi$-frfco SWB^^Mt, 
U 60 mg <DBft#j£f#fc. 

»ffl^*ff«l*S*i:«)fc. 

18. [Cys 3 (Octyl) ]-rGhrelin 
25 ESI-MS ; 3317.0 (lit; 3316.9), 7 ^ J M/&it : Ser ; 2.69 (3), 
Glx; 5.90 (6).. Gly ; 1.00 (1). Ala; 1.99 (2). Leu; 2, Phe; 1.02 (1), 
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Lys; 4.97 (5), His; 0.99 (1), Arg; 1.98 (2), Pro; 3.87 (4) 

ft-&4M8. [Cys 3 (0ctyl)]-Ghrelin(l-7)-amide 

ESI-MS [M+H]; 821.7 (31ft 41 821.1) , 7 n If* >Bfc • £86(50/50) 
~G 150^ , 2 P#f»7K#fi?&7^ y^«l^Jt : Ser; 0. 60 (2), Gly ; 1. 08 
5 (1), Leu; 1, Phe; 1.06 (1), Pro; 0.96 (1) 

ib-o-#J 49. [Cys 3 (Octyl). D Phe 4 ]-Ghrelin(l-7)-amide 

ESI-MS [M+H] ; 821. 6 OSttfi 821. 1) , y*u • ifcBfc (50/50) 

T? 15013, 2 mmiMfcftffi'&OT y Ser; 0.58 (2), Gly ; 1.02 

(1), Leu; i, Phe; 1.06 (1), Pro; 0.97 (1) 
10 fc&m 68. [Cys 3 (Trt)]-hGhrelin 

ESI-MS 3503.0 (9flftfg 3503.1) , 7 5 / MMW.f&it : Ser ; 2.42(3), 
Glx; 5.77 (6), Gly ; 1.00 (1). Ala; 1.01 (1), Val; 0.94 (1), Leu; 

2, Phe; 0.99 (1), Lys; 3.94 (4), His; 0.99 (1), Arg; 2.92 (3), Pro; 

3. 81 (4) 

15 (8) N-*5r;ur$ j m^tf^-f^- YMWv&i&m 

86. UV-Aminopentanoyl, Ser 3 (0ctyl), MePhe 4 , 
MeLeu 5 ]-Ghr e 1 i n (3-5) -ami de ; NH r (CH 2 ) 4 -C0-Se r (C 8 H 17 ) -MePhe-MeLeu-NH 2 
Fmoc-7 5FM (0.40 g, 0.25 mmol) £ =y X y 4 ;i^-#JRj&$ 
JgKAil, 20* /NTO 15mL Sin*. 20 3HSSU FmocS£E& 

20 ^(D'&i, NMP 15mL> Fmoc-MeLeu-OH 1. 0 mmol (4SMK TBTU 1. 0 

mmol (4mm). HOBt 1.0 mmol (4^»), DIPEA 1. 0 mmol (4 1MM) £ 
m^\mmmmL, Fmoc-MeLeu Zmfihtz. *<D'&. 20* tf^D 
«fc & Fmoc t DIPEA 2. 25 mmol ( 9 ^ £ ) # ft T > 

Bromo-tris-pyrrolidino-phosphonium hexaf luorophosphate O^S) 

25 lz£Z> Fmoc-7S/& ( 3 SI) &»D3gU Fit£3£;S L 

fc. *i?f&KJ£0i&7£, ^*<&»ffi&TFAT?Iilfi£ttU HPLCfcitflt* 
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##f (MS) \Z «t 0 b ft, Boc-NH- (CH 2 ) 4 -C0-Se r (0 -C 8 H 17 ) -MePhe-MeLeu- 
cnSTFAT?30»«l3iLT«t)tilU*<fc^lWft«€ffV^ 
TFA £ » EE g 5fe » X - x ;P ( Et 2 0 ) T «fe # b , 
NHj-(CH 2 ) 4 -CO-Ser(C 8 H l7 )-MePhe-MeLeu-NH 2 120 mg £ % tz „ £ *l £ 
5 YMC-Pack ODS-A (C18. 20 mm x 250mm) IZfetiQ U 0. U h'j7J^D^ 

m+> 7-feh-hu;p ox^& 5«*t?© 60 ftmw.m#7i?x-> h m 

j§:10mL/min) Ti£ffl£it:fc. B SMSttftU 70 mg <D 

*mmw&7n\z*>m. • (50/50) t 150*0, 2 raw 
10 zwmz, 75; ^>*>& 10 nioi ic»*-rsis»jt^&^y^K* 

ESI-MS [M+H]; 604.5 0£»fg 603.8) , 7d • mm (50/50) 

2 l$IHin*##&©&ffl7 5 /$? : Ser, Ape 
(9) m&i?7>)V7>( HR»ftO^|J 
15 ft^ll 57. [Cys 3 (S-Heptyl)]-hGhrelin; 
GSC (S-C 7 H I5 ) FLSPEHQRVQQRKESKKPPAKLQPR 

H-HMP WIB (1 g) IC 88% TFA-5!«7xy-;W-2X TIPS- 5 SK H,0^£& 
5JK«Htt*(15inL)S:J]PA, 2 mf^W b &. 5 

20 WL&mm'&* ®SK:x*-5r;H£jDS., ft[Cys 3 ]-hGhrelinl^*S:*tJ 550 mg 
S&fc. ^tl£ YMC-Pack ODS-A (C18, 20 mm x 250mm) «iD U 0. 1% h 
V7)V*U mffi.*, 7th-hU^ 0**» £ 54* £ T* CD 60 #IKI ^ 7 5? 
X>h («E&:10 mL/min) g^^W, SMSRjft 

I/. 300 mg ©[Cys 3 ]-hGhrelin(l-28)£#£o *:<Do% 40 mg (11.4m 

25 mol) £tK (20 mL) fc»#U 4,4* -VttWWy (7.5 mg, 34.2 
/*moI) 07-feh-hU;W»«tlmL*JniA, l«PWft«bfc. K£#I7£ 
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mmLfc'&, D A -tr&[e]Sfc#U jgpjtf) 4, 4' 

V M u v y t If U K>«i*#fc|SfcUfc. [ ^ * tf U v ^ 
Cys 3 ] -hGhrel in(l-28) Sr^tfTK^ (10 iL) ft 5SJNH 3 7K"C pH ft 7. 4 t V 
X. — (4.5 mg, 34. 2^mol) <D7-t S - h U 

5 2mL ft JPAfc. 1 P^PbI^, £Jfrl£ft YMC-Pack ODS-A (C18, 20 mm x 250 mm) 

60^Mlfi[»^5^X>h (M5t:10mL/min) g#JIIi#ft 

LT 15 mg <D&wm*mco 

it&® 57. [Cys 3 (S-Heptyl)] -hGhrel in 
10 ESI-MS 3391.0 (3tt{3 3391.0), 75 / ^mm^it : Ser; 2.76 (3), 
Glx; 5.81 (6). Gly ; 0.99 (1), Ala; 1.01 (1). Val; 0.95 (1), Leu; 
2, Phe; 0.99 (1), Lys; 3.95 (4). His; 0.99 (1). Arg; 2.93 (3). Pro; 
3.84 (4) 

do) 3ffifl«&K7n\ &j3faonn%m?%mmfc<D&i&m 

15 <k£#l55. [Asp 3 (NH-Heptyl)]-hGhrelin ; 
GSD (NH-C 7 H 15 ) FLSPEHQRVQQRKESKKPPAKLQPR 

Fmoc-Arg(Pmc)-HMP-$j|i (ABI 403 mg. 0.25 mmol) ft 2Q%¥U 

>?>T 20 ftm&mLtc<D*>, M&HBTU/HOBt \Z£Z> Fmoc-7 5 /MM A 
t tf 1 7 z? > \Z cfc Z> jfo Fmoc ft m K> m b , 
20 Fmoc-Ser (Bu') -Asp (OPi s) -Phe-Leu-Ser (tBu) -Pro-G lu (OBu 1 ) -Hi s (Boc) - 
Gln(Trt)-Arg(Pmc)-Val-Gln(Trt)-Gln(Trt)-Arg(Pmc)-Lys(Boc)-Glu(OB 
u') -Ser (Bu 1 ) -Lys (Boc) -Lys (Boc) -Pro-Pr o-Ala-Lys (Boc) -Leu-Gin (Tr t) 
-Pro-Arg(Pmc)-HMP Htfigft^ Lfc„ DCC/HOBt \ZX Boc-Gly ftzg 

Abacus, mnrc&m^7^F®m (1.3 g)ft ixTFA-ttft^^u 

25 (15 mL) T15^P^SLfe. F^flgft 31* U *&fc*5F- 

UX30 mL)1?iclHi^#L^:^, 4X DIEA(lOmL) , -D^xmtt^Uy 
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(30mL)T^^Lfc. 

#e>nfcUBPis (tt 1.3g) £NMP (10 mL) 

*»tt*;W3j?^<5 HttBlffi(191.7ing, l.Ommol), HOBt (135. 2 mg. 1.0 
mmol), n-^y^;i/T$ > (115. 2 mg, 1. 0 mmol) Sim*., 
5 -frfco 

»|gS51Rb, NMP, M^^U^TftaHijlffiTftitT, 3&Asp 

t>Ofc, 88% TFA-5X7xy— ;W2H5 TIPS- 5 X H 2 0 A> €>fc%R&Ktt$ 
(10 mL)*i)PA, &ffiT?2l$IHHI#Lfc. »JB*5SU 3tt£ttf&&. 

550 mg 

200 mg £7k 10 mL fcig^U YMC-Pack PROTEIN-RP (C4. 20 mm x 
250mm) MflOU 0.1* K'J7;|/*P»» + , 7-fe h- MJ ;i/ 0**> 6 54* 
*"e©60»Wlfit*^75?X>h (8St^: 10 mL/min) TJ§tti$-&fc<, gift 
15 StCtM&ftU 120 mg ©SWtlSllfc. 

ft-&4fe 61. [Lys 3 (0ctanoyl)]-hGhrelin ; 
GSK (C0-C 7 H 15 ) FLSPEHQRVQQRKESKKPPAKLQPR 

Fmoc-Arg(Pmc)-HMP-TO (ABI&«, 403 mg, 0.25 mmol) S20Xfcf^55? 
>T20»IWfflai/fcO'6, Ag*HBTU/HOBtte«k*Fmoc-7$ /KiWAfclf'S 

20 7S?>tC«fc*R Fmoc £ li D il b 
Boc-Gly-Ser (tBu)-Lys (Mt t) -Phe-Leu-Ser (tBu)-Pro-Glu (OBu')-Hi s (Boc) 
-Gln(Trt)-Arg(Pmc)-Val-Gln(Trt)-Gln(Trt)-Arg(Pmc)-Lys(Boc)-Glu(OB 
u')-Ser (Bu')-Lys (Boc)-Lys (Boc) -Pro-Pro-Ala-Lys (Boc)-Leu-Gln (Trt)-P 
ro-Arg(Pmc)-HMP^fll^^H Ly & . m 300mg<Z) & ft 1 ;/ H W |g £ 

25 lXTFA-5niPS-i&{fc*^l/>i£i& (15 mL) T60^P B 1©aLfe o 
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DIEAOOnLh OViTjfiffc/^l^ (30mL) Life. ^nfcJl^Mtt^y 
^Ymm <M 300mg) £NMP (2 mL) H0Bt(34mg, 0. 25 mmol) 

#fiET, *^*>® UOjil. 0.25 mmol), DCC (52 mg, 0.25 mmol) £JD 

«#:*^/^;Wfc$nfc#®^y^F^ moomg£#fc„ z\<d^<d 

\Z, 88% TFA-5SI!7xy-;U-2* TIPS- 5* H 2 0fr £ &£M^!itl!l (5 mL) 
10 tzo 

6 mUd^U YMC-Pack ODS-A (5 /im, 20 mm x 250 mm) 

o. la; h u 7 )V3rumm.*¥. T*LY-vvm%frt>m&i*<Dw 

ftffl\B.m>/7z;x>h (Sft3^:10mL/min) T^fflSitrfc. SttmftZft®. 
SS^^U 100 mg <E>/^^-£#fc 0 £ 2 m 1 £>50% 
15 ®JSrt>U YMC-Pack PROTEIN-RP (5 wm. C4. 20 mm x 250mm) «2jpU 

?i?JL>Y (M:10mL/min) Ti&m£i*fc. U1&mft*ftW&. 
fc£U 5 2mg <DrtO?-*%tCo 

20 ^TaMfc^ttU ±fS{fc^|5 5 £fc«{t£tl6 KDmfe^tiktmWi 

fcte® 54. [Asp 3 (0-Heptyl)]-hGhrelin(l-28) 
25 ESI-MS 3371.0 (M^M 3370.9), 7 5 J MMJt : Asx ; 0.99 (1). 
Ser; 2.70 (3). Glx; 5.87 (6), Gly ; 1.01 (1), Ala; 1.01 (1), Val; 
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0.94 (1), Leu; 2, Phe; 1.00 (1), Lys; 4.02 (4), His; 1.00 (1), Arg; 
2. 98 (3). Pro; 3. 84 (4) 

55. [Asp 3 (NH-Hep t y 1 ) ] -hGh r e I i n ( 1 -2 8) 

ESI-MS 3370. 0 (gfllffi 3369.9), 7 = J £B&&j£lt : Asx ; 0.88 (1), 

5 Ser; 2.95 (3), Glx; 5.97 (6), Gly ; 1.21 (1), Ala; 1.03 (1), Val; 

0.98 (1), Leu; 2, Phe; 1.00 (1), Lys; 3.94 (4), His; 0.92 (1), Arg; 
2.91 (3), Pro; 3.99 (4) 

fc-a^l 56. [Dap 5 (Octanoyl)]-hGhrelin 

ESI-MS M; 3370.0 OltttB 3369. 9) 7\jm&.faVc : Ala ; 1.02 

10 (1) , Arg ; 2.94 (3) ,Glx ; 5.94 (6) , Gly ; 1.00 (1) , His ; 0.91 

(1) ,Leu ; 2 (2) , Lys ; 3.93 (4) , Phe ; 0.99 (1) . Pro ; 4.01 
(4) , Ser ; 2.88 (3) . Val ; 0.98 (1) , Dap ; N. D. 
fc&m 58. [Adod 3 ]-hGhrelin(l-28) 

ESI-yS M; 3355.0 (SUtt 3355.0)- XSy»fij£Jfc : Ala ; 1. 01 

15 (1) , Arg ; 2.91 (3) . Glx ; 5.95 (6) , Gly ; 1.01 (1) , His ; 0.91 

(1) ,Leu ; 2 (2) , Lys ; 3.94 (4) , Phe ; 0.99 (1) . Pro ; 4.02 
(4) . Ser ; 2.88 (3) , Val ; 0.96 (1) 
it^^O 61. [Lys 3 (0ctanoyl)]-hGhrel in 
ESI-MS M; 3412.0 (Sittfi 3412. 0) 75/^mj&Jt : Ala ; 1.05 
20 (1) . Arg ; 3.05 (3) ,Glx ; 6.02 (6) , Gly ; 1.00 (1) .His ; 1.00 

(1) .Leu ; 2 (2) , Lys ; 5.11 (5) .Phe ; 0.97 (1) . Pro ; 4.20 
(4) . Ser ; 2.68 (3) .Val ; 1.00 (1) 
{t£$j62. [Trp 3 ]-hGhrelin 
ESI-MS M; 3343.0 (gffett 3343. 9). 7 5 Ala ; 1.00 (1). 

25 Arg ; 3.03 (3), Glx ; 5.94 (6). Gly ; 1.01 (1). His ; 1.01(1). Leu ; 
2 (2). Lys ; 4.00 (4). Phe ; 0.99 (1). Pro ; 3.96 (4). Ser ; 2.60 
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(3), Trp ; N. D. . Yal ; 0.98 (1) 
63. [Phe 3 ]-hGhrelin 

ES1-MS M; 3305.0 (gffcffi 3304. 8). 7 5 y &mfi£Jt : Ala ; 0.99 (1), 

Arg ; 2. 96 (3), Glx ; 5. 86 (6) , Gly ; 1. 00 (1) , His ; 1. 00 (1), Leu ; 
5 2 (2), Lys ; 3.98 (4). Phe ; 2.01 (2). Pro ; 3.99 (4), Ser ; 2.67 

(3), Val ; 0.98 (1) 
<k^*64. [Cha 3 ]-hGhrelin 

ESI-MS M; 3411.0 Olttffi 3410. 9), 7 5 J : Ala ; 1.02 (1), 

Arg ; 3. 01 (3), Glx ; 5. 92 (6), Gly ; 1. 01 (1), His +Cha; 2. 01 (1 + 1), 
10 Leu ; 2 (2). Lys ; 4.02 (4), Phe ; 1.01 (1), Pro ; 4.03 (4), Ser ; 

2. 72 (3), Val ; 0. 97 (1) 
{b&toto. [2- L Nal 3 ]-hGhrelin 

ESI-MS M; 3354.0 (MfSlU 3354. 9), 7 5 / : Ala ; 1.00 (1), 

Arg ; 2.95 (3), Glx ; 5. 87 (6), Gly ; 1.02 (1), His ; 1.01 (1), Leu ; 
15 2 (2), Lys ; 3.98 (4), Phe ; 1.01 (1), Pro ; 3.94 (4), Ser ; 2.73 

(3), Val ; 0.97 (1), Nal ; N. D. (1) 
<k&Ql66. [2- D Nal 3 ]-hGhrelin 

ESI-MS M; 3355.0 (glftflg 3354. 9), 7 5 ^ ^Mfifcit : Ala ; 1.02 (1), 

Arg ; 2.95 (3). Glx ; 5. 96 (6), Gly ; 1.00 (1), His ; 0.92 (1), Leu ; 
20 2 (2), Lys ; 3.94 (4), Phe ; 0.99 (1), Pro ; 4.02 (4), Ser ; 2.91 

(3), Val ; 0. 98 (1), Nal ; N. D. (2) 
ft£*&70. [Leu 3 ]-hGhrelin 

ESI-MS M; 3270.0 Olttfig 3270. 8), 7 5 / &3£a/&it : Ala ; 0.99 (1), 

Arg ; 2.95 (3), Glx : 5.88 (6), Gly ; 1.01 (1). His ; 1.00 (1), Leu ; 
25 3 (3), Lys ; 3.96 (4), Phe ; 1.00 (1). Pro ; 3.89 (4), Ser ; 2.65 

(3). Val ; 0.97 (1) 
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ffr&4&71. [I le 3 ]-hGhrel in 
ESI -MS M; 3270.0 (9£fg 3270. 8) , 7 5 J £&j£Jt : Ala ; 0.98 (1). 
Arg ; 2.96 (3), Glx ; 5.87 (6), Gly ; 0.99 (1), His ; 1.01 (1), He ; 
0.98 (1). Leu ; 2 (2). Lys ; 3.97 (4). Phe ; 1.00 (1), Pro : 3.97 
5 (4), Ser ; 2. 65 (3), Val ; 0. 98 (1) 

<t&%>) 72. [Lys 3 (Octanoyl)]-hGhrelin 
ESI -MS M; 3286.0 (3 ft fig 3285. 8), 7 5 J R&j£Jt : Ala ; 1.02 (1), 
Arg : 2.94 (3). Glx ; 5.95 (6), Gly ; 0.99 (1), His ; 0.92 (1). Leu ; 
2 (2). Lys ; 4.92 (5), Phe ; 0.99 (1), Pro ; 4.02 (4), Ser ; 2.91 
10 (4), Val ; 0. 99 (1) 

ikteVun. [Nle 3 ]-hGhrelin 
ESI-MS M; 3270.0 3270. 8), 7 5 J &ifij&Jt : Ala ; 1.01 (1). 

Arg ; 2.98 (3), Glx ; 5.92 (6), Gly ; 1.02 (1), His ; 1.01 (1), Leu ; 
2 (2), Lys ; 4.01 (4), Phe ; 1.01 (1), Pro ; 4.01 (4), Ser ; 2.71 
15 (3), Val ; 0. 98 (1), Nle ; N. D. (1) 
it^mii. [Val 3 ]-hGhrelin 
ESI-MS M; 3256.0 (9 Bit 3256. 8), 7 5 J : Ala ; 0.98 
(1), Arg ; 2.96 (3), Glx ; 5.84 (6), Gly ; 1.00 (1), His ; 1.01 (1), 
Leu ; 2 (2), Lys ; 3.97 (4), Phe ; 0.99 (1). Pro ; 3.94 (4), Ser ; 
20 2. 64 (3), Val : 1. 97 (2) 

80. [Aib 1 , His 2 , D Nal\ D Phe 4 . Lys 5 ]-Ghrel in (1-5) -amide; 
Ipamorel in 

ESI-MS [M+H]; 712.5 (SUM 71 1. 9), 7 5 J &J§J$Jt : Phe; i, His; 
1.00 (1), Lys; 1.00 (1) 

25 
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(i) 3 -Kii u >mm<D®m 

«&8^KlWfllT**;&>£5j&»£W'*fc. 7yb GSH Hr^-*56S 

10 EC 50 ffi** 5.4 nM fcft»SnfciS«^l/'J >8MMn?**^WJ 

> (1-9) 75K£t>£fc, [irU> 2 , -fc:U> 3 ]- 

^WJ > (1-9) 75 b\ [ir'J > 2 (^■^^/'f ;P) ]-^UU > ( 1 
- 9) 75 h\ *5<fct£[N a -;f ^/-Ok ir'J > 3 ]-^l/'J >( 1 - 9) 

15 «f*£$g4£K:££J&fc. 
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I4S 



^l/'J>SS»ftOjSttl 



its® 
mm 


Ca ±#«tt 
EC 50 (nM) 


1 human Ghrelin 

GSS (C0-C 7 H 15 ) FLSPEHQRVQQRKESKKPPAKLQPR 


1. 3 


2. rat Ghrelin 

GSS (C0-C 7 H 15 ) FLSPEHQKAQQRKESKKPPAKLQPR 


1. 5 


3. Ghrelin(l-9)-amide 

H-Gly-Ser- Ser (CO-C 7 H 15 )-Phe-Leu-Ser-Pro-Glu-His-NH 2 


5.4 


4. [Ser 2 (Octanoyl) , Ser s ]-Ghrelin(l-9)-amide 

H-Gly- Ser(CO-C 7 H l5 )-Ser-Phe-Leu-Ser-Pro-Glu-His-NHj 


1. 100 


5. [Ser 2 (Octanoyl) ]-Ghrelin(l-9)-amide 

H-Gly- Ser(C0-C 7 H ls )- Ser (CO-C 7 H 15 )-Phe-Leu-Ser-Pro 
- Glu-His-NH 2 


1,400 


6. DN)ctanoyl, Ser 3 ]-Ghrelin(l-9)-amide 

C 7 H 15 Cp-Gly-Leu-Ser-Phe-Leu-Ser-Pro- Glu-His-NH 2 


>10, 000 



5 m 1/200 l:fiTbfc (EC M =1. 100 nM). 
TLTc (EC M =1. 400 nM). 
ISEW33<fc^& (EC 50 >10, 000 nM). 

? ? ;^ frft<DnMnx)i^V2±±frmm$*2* S'f )ifc<n 2.6 nM 

15 *>S 3, 500 nM KteT"tS£ <hfr£>, StiLiLV >&&<D*9 * S 4 )V&\t 
fi& tt 58 % S * T £ fi & « ff J £ * fc b T V >S £ <h « 93 e> T % * . 
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zfu\iyt—)V& (ch 3 ch 2 co-), 7^y;i/S (CH 3 (CH 2 ) 2 C0-) , s\3r-y-;^ 

)Vm (CH 3 (CH 2 ) 4 C0-h "rilJ^OVm (CH 3 (CH 2 ) 8 C0-) , ^tfD-OUS (CH 3 
(CH 2 ) 10 CO-K S^JRh'fJH (CH,(CH,) U C0-) T 3 &-fe U 



mm 


Ca ±#f£& 
EC 50 (nM) 


7. [Ser 3 ]-rat Ghrelin 

GSSFLSPEHQKAQQRKESKKPPAKLQPR 


3, 500 


8. [Ser s (Acetyl) ]-rGhrelin 

GSS (C0-CH 3 ) FLSPEHQKAQQRKESKKPPAKLQPR 


780 


9. [Ser 3 (Propionyl) ]-rGhrelin 

GSS (C0-C 2 H 5 ) FLSPEHQKAQQRKESKKPPAKLQPR 


n. t. 


10. [Ser s (Butyryl) J-rGhrelin 

GSS (C0-C 3 H 7 ) FLSPEHQKAQQRKESKKPPAKLQPR 


280 


11. [Ser 3 (Hexanoyl) ]-rGhrelin 

GSS (C0-C 5 H, ,) FLSPEHQKAQQRKESKKPPAKLQPR 


16 


12. [Ser 3 (Decanoyl) J-rGhrelin 

GSS (CO-C 9 H 19 ) FLSPEHQKAQQRKESKKPPAKLQPR 


1. 7 


13. [Ser 3 (Lauroyl) 1-rGhrelin 

GSS (CO-C, ,H„) FLSPEHQKAQQRKESKKPPAKLQPR 


2. 4 


14. [Ser 3 (Palmitoyl) 3-rGhrelin 

GSS (C0-C 15 H 31 ) FLSPEHQKAQQRKESKKPPAKLQPR 


6. 5 



n. t. ttttl*£fToTV>fcV>;i£&jiVr. 



10 MiSOgtt'NC^iit 7t^)Vm (C2) T?EC lo fc# 780 nM, 
7? S-Oim (C4) T EC M fita* 280 nM 'S^y 
-r;PS (C7) -CEC H M*M6 nM tC a±#fiH£#$ 6>fc±#U 
y-TJUS (^MJ» Tf EC M «*t 1.5 nM a±#jgtt*«^-^fca 
Lfc, x*y-f;US (CIO) Tt>EC sl *M. 7 nM tC a±#?5tttt^UU 

15 >£I^K:fitf$;£n, $51:7^0^^1 (C12) T EC so ffld« 2. 4 nM, 
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125 

a^sk^s (ci6) -cb Ec l0 fit*«6. 5 nu tmmmmm^m^Lxh 

fflfOIBJ»BfcK:#*, 3 -7x-;i/^Dtf^->m (HO-CO-CH 2 CH 2 Ph) £ 

(CH 3 (CH 2 ) 3 CH=CH- CH 2 COOHh M^1I»SS©^J t tT 4 - 
^>^>& ((CH 3 ) 2 CH-CH 2 CH 2 C0 2 H) &XXf-;HIS££i3:fc t h £f V U > 
fit & ffr& L «tt & M U fc , 
10 X. 7 )V3r )1&^<DW& 

ib^Wic^^/icxx^^^'&^cfcO^^^x-x^, ^^-x-x;w 

"' '• : t>fclr>. 

15 •fCT?, th^l''J>03ft-tU>^ti'fJV (Cgfl,,) teLfcfc^#- 

t h^WJ >©3fit'J >£^>^;Wfc(-CH 2 Ph) Lttmm#* 
20 £«£tfth^I/'J>£> 3&-feU >fctt»U h U ^Wfc 

(-C(Ph) 3 ) LfcSmtt&flsjfcbfc. 

;Wb(-CH 2 Ph) Vtcmmft, *5<);^t:h^l/'J>©3fi:t'J>£yXH 
XCfi&L h U^;Wb(-C(Ph) 3 ) lfc«»#CDCa±#}SttlC^^Ttt, 
25 ®1 3 ^tcYb-^^J 67, 68 £ 1/Tag*&i2ttb£. 4-*^Jl^> 
^>i? ((CH 3 ) 2 CH-CH 2 CH 2 C0 2 H) 3&-feU>M8l:iXf;^$t 
fct h^l/U >R*#OC a±#7££KO^Tfc, fg 1 3iCM 69 
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mm 


EC 50 (nil) 


15. [Ser 8 (3-Phenylpropionyl) ]-hGhrelin 

GSS(C0-CH 2 CHjPh) FLSPEHQRVQQRKESKKPPAKLQPR 


1. 4 


16. [Ser 8 (3-Octenoyl) ]-hGhrelin 

GSS(C0-CH 2 CH=CH(CH 2 ) 3 CH 3) ) FLSPEHQRVQQRKESKKPPAKLQPR 


1. 7 


17. [Ser 8 (Octyl) j-hGhrelin 

GSS(C 8 H I7 ) FLSPEHQRVQQRKESKKPPAKLQPR 


1. 2 


18. [Cys 8 (Octyl) j-rGhrelin 

GSC(C 8 H 17 ) FLSPEHQKAQQRKESKKPPAKLQPR 


5. 4 



5 *fis»i§j»BT?*s 3 -^^^y-Y^s^ss^-feu xDMmizmx 

UTfc, **7& S*1)V&£.m&(DC a±#?£tt (EC 50 =1.7nM) T&ofc. 

m^m^^t.\zy^~)uya\d^~)um(Dmx-vh. ec 50 =i. 4nM tc 

^>^/-r;US&«AbT ! b, EC 50 fi*t4.4nMT»D, C a ±#Jgtt# 
10 (^131, <b^69) £££9, 3fitU>«jB07->;P 

^^^^ftbfcx-^^^^^-x-T-^froECjofi^^n-^ni. 2 

15 nM, 5.4nMfc««f$nfcHt«J:t), 3 7 &8l£til&tt&? > b 7 
:> JUST & Z> !&m\tfc ^Zt ifim £> £ 75: o Tc . 

3 Ser(Bzl) Ck h^H) >0 3ft-fe U >£^>^;Wt 

(-CH 2 Ph) Ltzmmm. $>ZWt Cys(Trt) Cb h ^ U >£> 3 ffi-fe U > 
^yXr^>l:Iibh'J?JKb (-C(Ph),) lv&R*flO Ktt&Lfc^ 

20 H)>fc, EC M 4i*s-€-n-^tl 7. 6 nM, 20 nM7?&0, C a ±#?£tt^& 
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ftZtltc (^13t, fc£4&67, 68). 

(2) m&mmv&m 

*;P#^^;U*«aJ*'&O^^U> (16-28) fclffltSrtC a±# 
«tt#JtRWfcV> (EC 50 >10. 000 nM) Jit, 7 * y 

5 tfth^l/'J> (l-15)t5iyhtb^l/iJ> (1-15) © EC 50 
ffl^-tn-^n 7. OnM, 8. 6nM £ WIS 1*3 C a±#ffitt*»ftJ$Snfcui* 

ofc (Jg7 35). 
fg73l 

10 ^l^U>»»ff©Stt4 





Ca±#MStt 
EC 50 (nM) 


19. Gbrel in (16-28) 

H-Lys-Glu-Ser-Lys-Lys-Pro-pro-Ala-lysLeu-Gln-Pro-Arg 
-OH 


>10, 000 


20. hGhrelinO-15) 

H-Gl y-Se r-Se r (C0-C T H 15 ) -Ph e-Leu-Ser-P r o-G lu-His-Gl n-A 
rg-Val-Gln-Gln-Arg-OH 


7. 0 


21. rGhrelin(l-15) 

H-Gly-Se r-Se r (C0-C 7 H l5 ) -Ph e-Leu-Ser-P r o-G 1 u-Hi s-G 1 n-L 
ys-Ala-Gln-Gln-Arg-OH 


8. 6 


22. [des Cln u ]-rGhrerin 

GSS (C0-C 7 H l5 ) FLSPEHQKAQ RKESKKPPAKLQPR 


1. 5 



^1/'J>(1-15) fcfc^T, tMt77hl©WS 
15 5/B6fclBSnfctr>. 
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U'J>C, 7y^l/'J>tfbV»Ca±#jStt (EC 50 =1.5nM) **B8& 

5 (3) ^y^H®St*;l'#4 1 '>;l'*Jg^©ifiSttSO»A 

igtt#J*«^3fi<*&nfc^l'U> (1-15) ^fetfC, Jg3l:*;U 

10 ^7 5 KfcSttfcfi«tt»#©«tt£*8afc*Ufc. 
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!£8 





t£ 

EC S0 (nM) 


23. hGhrelin(l-ll) 

H-G ly-Ser-Ser (CO-C 7 H 15 ) -Phe-Leu-Se r-P r o-G I u-H i s-G 1 n 
-Arg-OH 


15 


24. rGhrelin(l-ll) 

H-Gly-Ser-Ser (CO-C 7 H, 5 ) -Phe-Leu-Ser-Pro-Glu-His-Gln 
-Lys-OH 


15 


25. Ghrelin(l-lO) 

H-Gly-Ser-Ser (CO-C 7 H 15 )-Phe-Leu-Ser-Pro-Glu-His-Gln 
-OH 


19 


26. Ghrelin(l-9) 

H-Gly-Ser-Ser(CO-C 7 H 15 ) -Phe-Leu-Ser-Pro-Glu-His-OH 


38 


27. Ghrelln(l-8) 

H-Gly-Ser-Ser (CO-C 7 H 15 ) -Phe-Leu-Ser-Pro-Glu-OH 


100 


28. Ghrelin(l-8)-amide 

H-Gly-Ser-Ser (CO-C 7 H 15 ) -Phe-Leu-Ser-Pro-Glu-NH ? 


13 


29. Ghrelin(l-7)-amide 

H-Gly-Ser-Ser (CO-C 7 H 15 ) -Phe-Leu-Ser-Pro-NH 2 


2. 6 


30. Ghrel in (1-6) -amide 

H-Gly-Ser-Ser (C0-C 7 H IS ) -Phe-Leu-Ser-NHj 


4. 8 


31. Ghrel in (1-5) 

H-Gly-Ser-Ser (CO-C 7 H 15 ) -Phe-Leu-OH 


68 


32. Ghrel in (1-5) -amide 

H-Gly-Ser-Ser (CO-C 7 H, 5 ) -Phe-Leu-NH, 


6. 2 


33-1. Ghrel in (1-4) 

H-Gly-Ser-Ser (CO-C 7 H 15 ) -Phe-OH 


480 


33-2. Ghrel in (1-4) -amide 

H-Gly-Ser-Ser (CO-C 7 H 15 )-Phe-NHj 


160 


34. Ghrel in(l-3)-amide 

H-Gly-Ser-Ser(CO-C 7 H 15 )-NH : 


>10. 000 



^UU> (1-3) 7 5 H0Ca±#«ttttH;««lfi*ofc (EC 50 
5 >10. OOOnM). 7i=JV77->§iiitflftyW l J> (1-4) TteEC S0 
foifi 480 nM. f©^J^=f-/Jl/*S7S 160 nM t C a±#?£& 
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SSfcfcK ^>75 KSttiPLfc^HJ > (1-5) 7 5K#0fiH4 
«, (1-4) 7 5 H#©$ ££$2 6{g±#L(EC 50 =6. 2 nMh 3^«Jfi 
tm U^)V(D C a ±#fiH£&* Lfc. 
5 fikt>3ftV>C a±#fiH4tt, ^WU> (1-7) 75K^ll*W& 
n. EC 50 -fii« 2. 6 nil £35&fiii:K&I^T»ofc. 

y*«U«R4»SOE^fc*#?J*n*^ 5 &fc D>f *»&£©»«*«# 

09 At*, #HJ> (1-9) Tte, 7 5 KflS-rs^ii'T? EC 50 tt^ 38 nM 
15 ;&> e. 5. 4 nM t C a ±#J£tta*l9 7 f&, ^ U U > ( 1 - 4 ) EC 50 M 
#480 nMfr£160 nil t C a ±*Stt«»lfi 3 jglc±# L fc. 
U> (1-9) 75 H©9ffi«LaHt35»kX5 L ^>38**»4Ufc^^ 
U> (1-8) 7.S FTU, EC„fltJ&*5. 4 nM £ 13 nM t«:DC a±# 
SttjWTFU mi47 5/&T&5 8&#;l^5>&£B££L 

20 fc^UU y ( 1 - 7) 7 5 Fill EC 50 fI^ 13 nM £> 2. 6 nM t 

75 HfliO^SO-^tt^jl/^^BftOftmffifOtffRTftO, ±fB©*§ 

25 z.<DM$k*m£7i. m^m&t)mt>tirz>/i/v> (1-7) 75 t*& 



WO 01/07475 



131 



PCT/JP00/04907 





Ca ±#*£tt 
EC 50 (nU) 


35. [Lys']-Ghrel in (1-8) -amide 

H-Gly-Ser-Ser(CO-C 7 H 15 )-Phe-Leu-Ser-Pro-Lys-NH 2 


1. 1 


36. [Arg 8 ]-Ghrel in (1-8) -amide 

H-Gly-Ser-Ser(C0-C 7 H 15 )-Phe-Leu-Ser-Pro-Arg-NH 2 


1. 1 


37. [Lys 6 ]-Ghrelin(l-6)-amide 

H-Gly-Ser-Ser (CO-C 7 H l5 ) -Phe-Leu-Lys-NH 2 


12 


38. [Lys 5 ]-Ghrelin(l-5)-amide 

H-Gly-Ser-Ser(CO-C 7 H 15 )-Phe-Lys-NH 2 


10 


39. [ D Phe 4 , Lys 6 ]-Ghrelin(l-5)-aiide 

H-Gly-Ser-Ser(CO-C 7 H 15 )- D Phe-Lys-NH 2 


1, 700 



5 

> ( 1 - 5) <D*)Vtf* : s)V*imm\ZV y>^#Atfc['J i?> 
*]-#UV> (1-6) 7 5 b* CD EC 50 fiitt, 4. 8 nM 12 nM £ fc K) , 
Cai#»tttt«ffiTbfc*', £fWJ> (1-4) T*&> ^j;U^^-> 
;i/5fcj»fcU v ? >*#in-r-i>^<hT, EC M 4I**480 nMfr£ 10 nM£&9, 
10 C a±#J&tt*i#9 50ffiU:#Ufc. ^l/»J > (1-7) 0#;i/#3r 

tt, ^UU> (1-7) 75 K (EC 50 =2. 6 nM) £Jf*. VJ-ftlfe 1. 1 nM 
(4) 7 5 J%W) ->>£ 2ffc-feU 

JSttjWBfcSnfc^H) > (1-7) 75 h* (EC 50 =2. 6 nM) C£8$ 
^«J2 9 3» aSWi^U'J > (1-9) 75H (EC S0 =5. 4 nM) C$4 
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1fe$k*m 1 0 
£ 1 



5 ^UU 7 





Ca ±#«tt 
EC 50 (nM) 


40. l>-Aminopentanoyl]-Ghrel in (3-7) -amide 

NH 2 - (CH 2 ) 4 -C0-Ser (C0-C 7 H l5 ) -Phe-Leu-Ser-Pro-NH 2 


3. 4 


41. OAcety]-Ghrelin(l-10) 

CH 3 CO-Gly-Ser-Ser(CO-C 7 H 15 )-Phe-Leu-Ser-Pro-Glu-His-Gln 
-OH 


>10, 000 


42. [>Tyr]-rGhrelin 

YGSS (C0-C 7 H 15 ) FLSPEHQKAQQRKESKKPPAKLQPR 


120 


43. l>Glycyl]-GhreIin(3-7)-amide 

H-Gly-Ser(CO-C 7 H I5 )-Phe-Leu-Ser-Pro-NH 2 


380 


44. [Leu , ]-Ghrelin(l-7)-aiide 

H-Gly-Leu-Ser(C0-C 7 H 15 )-Phe-Leu-Ser-Pro-NH 2 


42 


45. [His 2 3-Ghrelin(l-7)-amide 

H-Gly-His-Ser(C0-C 7 H 15 )-Phe-Leu-Ser-Pro-NH 2 


35 


46. [Lys s ]-Ghrelin(l-7)-amide 

H-Gly-Lys-Ser(CO-C 7 H 15 )-Phe-Leu-Ser-Pro-NH 2 


24 


47. [Gly , ]-GhreliD(l-7)-amide 

H-Gly-Gly-Ser(CO-C 7 H 15 )-Phe-Leu-Ser-Pro-NH 2 


78 



-10) (Dm&ifitt&fbmKUvlt. (EC 50 >10,000 nM) e *fcl&i£Lfe«fc 
"Sfc, CN a -^^^/-r;k -feU > 3 ]-^l/U > (1-9) 
10 3t ft^^6)©iStt%>Jt«5WP<feofe21i:*>e» (EC g0 >10, 000 nM), 

7 5 y © 7 5 y p v 2 $ nr v>& v>£ <h *« c a ±#?gtt^ga 

5 -7$ j - n^ypym. (NH 2 -(CH 2 ) 4 -C0-) TfiiUfc, N'-7S; 
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^>^/< JU-^V-U > (3-7) 7$H©Caim«l5l^$ 
ntcZt (EC 50 =3.4nMh 2 U >£^*H£1±£: [N a -^U'> 

M-^UU>(3-7)75 H©C a±#f£tertM£~FTS£<!:(EC 50 =380 
nM), 7$;*«l:7 c ny>8X^#4Lfc[f7 c Di/JH-77 h^l/U 
5 >£>C a±#«tt^ni£-fr-|-§- £(EC 50 =1 20 nM)&£^£>, ^D&^fg 

{4£*#sfc&[;:$y;£bv>7 5 ;^7$ 3&e>*^/ 
-f;nzu >iid^7^;iMT2iiffis^ 75 / ^#isn;:# 

^WJ> (1-7) 75KK:feV>T, 2&-feU >&n*f ~>>> 
10 ^Uv'^. hX5 1 y>, U EC 50 M«, ^ti^ti 

42 nM, 78 nM, 35 nM, 24 nM tti 0 , ^l/'J > (1-7) 75 h*£Jt^ 
C a ±#f£ &#^{g;T V tc. 

2 &i:U >^*-NH-CH(CH 2 0H)-C0-#7 5/^>*>&© 

15 >^»«^i/U >75y*^©75;s^3fi:t^^/^;H 

75/ >M<DW.&T~m&tf&&2 tlfc<D\,Z. 7)V*)V7 5 >#tii 
© 31 A f~ J: o T 7 5 / j&t ±# b tz if* Z T & 5 „ 

Rjistfe^t, 75 ;mm<D?v y>ii(if07$/$sfe^ 
20 t, ^wj >W7S /*^k:&s££#;l, ^u'j ><Dm&*%m 

l£b&T^3£#*_£>n£fcfe, 7 5 /*«©7 5 /Stt^D y £S 

nx v>fc £ *w £ b 

* fc 2 ft-fe U >^S«7 5/*^75/g£3&:t^/'f £ 

- ^ <7) m & & 1 7s ^ - w & & sij & * £ b t v > § t # e> n s fc * , 
25 it«w»©/h$viffl«*wr*75 ;i^7 5y^it'StiA 

Tt>£V>„ BP'S, ^WJ >#^KiHiT7 5/«i7 5 /S&S^iK* 
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-T^-^l/U> (3-7) 75KOCa±#jSttdl, &£&&£ft7c 
(EC 50 =3.4nM) ii^S, 2 &-fe U >tt#7 5 y H&fc^lfcfcitJfe nJfigT* 

(5) 3&, *«fc^4t7 5yiM(D^t 
10 ^UU > ( 1 - 7 ) 75 \t(Dffim$:*>t\Z. 3ttU>t4fi7i- 

fcJU &#&»tej&*«f#3ttfc['feU> 8 ]-^I^U > (1 -7) 

75H (EC 50 =5. 8nM) CSS 1 1 £ '..fl: : &*j5 0h *5 W*[->7^-r > 3 
15 ]-^l/U> (1 - 7) 75 H (EC 50 =7. 4 nM) Cfg 1 l£ ft 

£"#14 8] «t>tK3tit'J>t4tt7z-;i/77->fe, -t*v6*l** 

&JH£fg 1 lgtC^i&fco Mi^^ct D . 3tiL£4tiL(D7$ SMtet 
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mm 


Ca ±#«& 
EC so (nM) 


48. [Cys 3 (0ctyl)]-Ghrelin(l-7)-amide 

H-Gly-Ser-Cys(C g H l7 ) -Phe-Leu-Ser-Pro-NH 2 


7.4 


49. [Cys s (0ctyl), The 4 ] -Ghrel in (1-7) -amide 
H-Gly-Ser-Cys (C g H 17 ) - D Phe-Leu-Ser-Pro-NH 2 


3, 000 


50. [Ser 3 (0ctyl)]-Ghrelin(l-7)-amide 

H-Gly-Ser-Ser(C 8 H„) -Phe-Leu-Ser-Pro-NH 2 


5. 8 


51. [Ser s (Octyl), The^-GhrelinU^-amide 

H-Gly-Ser-Ser(C 8 H 17 ) - D Phe-Leu-Ser-Pro-NH 2 


2, 200 


52. [ D Ser 3 (Oc ty 1) ] -Ghre 1 in (1-7) -amide 

H-Gly-Ser- D Ser (C g H 17 ) -Phe-Leu-Ser-Pro-NH 2 


>10, 000 


53. [ D Ser 3 (0ctyl), The 4 ] -Ghrel in (1-7) -amide 

H-Gly-Ser- D Ser(C g H 17 )- D Phe-Leu-Ser-Pro-NH 2 


>10, 000 



(6) 3&fl«B©IIS£#5£ 
5 3 ■QLOymto.tk&ifii? V »J >m& (-CH 2 -0-C0-C 7 H ls ) t W\ V £fc 2> <fc O \Z, 
**©I^f;HS^ft, m%fa<DJLZT)l (fc£4fc#*54K (it 
£4fc## 55, 56), H «k-&#J#-^ 57), *^V> (rt:£$&l# 

^ 58) izw&Ltcmmfczftfcvrzo &t>i£x. & pkm±iz±tt.mm& 

feoi^f^TO Ofb£^#*l 59, 60), *2-U>ifi hfrMZS 
10 &»©7S (^^«## 61) £f£fifcLfc. 2«fc* 
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m 1 2 



KG® 


Ca ±#ig& 
ECc (nM) 

50 Mii'i/ 


54. [Asp 3 (0-Heptyl)]-hGlirelin 

GSD (0-C,H, c ) FLSPEH0RV00RKESKKPPAKL0PR 


5. 1 


55. [Asp*(NH-Heptyl)]-hGhrelin 

GSD (NH-C,H,c) FLSPEHORV0ORKESKKPPAKL0PR 

V ul/ 7 MS' UwX Lrlltfll V ^gl\l\U kj lilt 1. X I 111 i-i IV 


11 


56. [Dap 3 (Octanoyl)]-hGhrelin 

GS-NH- l CH (CH,NHC0-C,H, ,) -CO-FLSPEH0RVO0RKESKKPPAKLOPR 


2. 6 


57. [Cys^S-HeptyDl-hGhrelin 

GSC (S-C 7 H 15 ) FLSPEHQRVQQRKESKKPPAKLQPR 


1. 4 


58. [Adod 3 ]-hGhrelin 

GS-NH-CH (n-C.oH,,) -CO-FLSPEHQRVQQRKESKKPPAKLQPR 


0. 91 


59. [Thr 3 (Octanoyl)]-hGhrelin 

GST (CO-C 7 H 15 ) FLSPEHQRVQQRKESKKPPAKLQPR 


10 


60. [Leu : , Thr 3 (Octanoyl)]-hGhrelin 

GLT (CO-C 7 H 15 ) FLSPEHQRVQQRKESKKPPAKLQPR 


46 


61. [Lys 3 (Octanoyl)]-hGhrelin 

GSK (CO-C 7 H 15 ) FLSPEHQRVQQRKESKKPPAKLQPR 


32 



# 8 £ 4 & & V > £ £ #5*B ;£ tifc . 
(7) 3ttfl9«©8(i*tt 

3ft© Ser(0ctanoyl)S£, 3e&7S / S&7l<te7 ^ / 
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mi 3m 



its® 


Ca±#«ft 
EC 50 (nM) 


62. [Trp 3 ]-hGhrelin 

GSWFLSPEHQRVQQRKESKKPPAKLQPR 


31 


63. [Phe 3 ]-hGhrelin 
GSFFLSPEHQRVQQRKESKKPPAKLQPR 


2, 000 


64. [Cha 3 ]-hGhrelin 

GS-Cha-FLSPEHQRVQQRKESKKPPAKLQPR 


19 


65. [2- L Nal 3 ]-hGhrelin 

GS- L Nal- FLSPEHQRVQQRKESKKPPAKLQPR 


8. 2 


do. u - nil j-nonreiin 

GS- D Na I -FL SPEHQRVQQRKESKKPPAKLQPR 


/ill, uuu 


67. [Ser 3 (Bzl)]-hGhrelin 

GSS (CH 2 -C 6 H 5 ) FLSPEHQRVQQRKESKKPPAKLQPR 


7. 6 


68. [Cys 8 (Trityl)]-hGhrelin 

GSC (C-Ph 3 ) FLSPEHQRVQQRKESKKPPAKLQPR 


20 


69. [Ser 3 (4-Methylpentanoyl)]-hGhrelin 

GSS (CO-CH 2 CH 2 CH(CH 3 ) 2 ) FLSPEHQRVQQRKESKKPPAKLQPR 


4. 4 


70. [Leu 3 ]-hGhrelin 
GSLFLSPEHQRVQQRKESKKPPAKLQPR 


4, 400 


71. [Ile 3 ]-hGhrelin 
GSIFLSPEHQRVQQRKESKKPPAKLQPR 


>10, 000 


72. [Lys 3 ]-hGhrelin 
GSKFLSPEHQRVQQRKESKKPPAKLQPR 


120 


73. [Nle 3 ]-hGhrelin 
GS-Nle-FLSPEHQRVQQRKESKKPPAKLQPR 


2. 800 


74. [Val 3 ]-hGhrelin 

GSVFLSPEHQRVQQRKESKKPPAKLQPR 


1. 600 



5 ©«fc"5&33rS»ltt©ai*tt75y»*W"rS»|i»frOEC 50 ffitt, *tl-6 
n31 nM, 19 nM, 8. 2nMT&0, C a ±#jgtettfiM#2ft;fc. Ic^lCt) 
7i-JP77->^3ffil:iAni:MCai#fttt»-p^, 
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$7j<tt£±#£-fr£: Ser(Bzl). Cys (Tri tyl) £ 3 mzMA bXh. F\U 
3filiD-fy>, -fyp-fi/>, /;up-f~>>, /tu>©i5 

rc m& t it^, s t? & * s ±« »c c a ±#«tt * n it „ 

y;PD>f'»S3fi!l:tf5fl:^«I 73 0fiH4#« EC 50 = 2, 800 nM 

->> 0)Z?>;\t&m 72) Offitttt EC 50 ffi#120 nM i±#UTViSH 

(8) jg«^>u 

1 5 m<D{k&M&^ 76 j&> 5 87 C^T J: Mffiffi ( 1 - 5 ) 

80 «UE*I1T&5 ( Ipamorer in ; K. Raum £> , Eur. J. of 
Endocrinol., 139 #, 552~561 V -y > 1998 *f). 
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mi 4m 



mm 


Ca J:#f£ft 
EC 50 (nM) 


75. ays T ]-Ghrelin(l-7)-amide 

H-Gly-Ser-Ser(CO-C 7 H 15 ) -Phe-Leu-Ser-Lys-NH 2 


11 


76. 

[A^-Aminopentanoyl, Ser s (0ctyl), Lys 5 ] -Ghrel in(3-5)-amide 

NH 2 - (CH 2 ) 4 -C0-Ser (C 8 H I7 ) -Phe-Lys-NH 2 


12 


77. [^Aminopentanoyl, D Ser 3 (Octyl), D Phe 4 . Lys 6 ] 
-Ghrel in (3-5) -amide 

NH 2 - (CH 2 ) <-C0- D Se r (C 8 H 17 ) - D Phe-Ly s-NH 2 


1. 600 


78. [Aib 1 , His', Ser'(Octyl), Lys 5 ] -Ghrel in (1-5) -amide 

H-Aib-His-Ser(C g H 17 )-Phe-Lys-NH 2 


34 


79. [Aib 1 , His', D Ser 3 (0ctyl), The 4 , Lys 6 ]-Ghrelin(l-5)-amide 

H-Aib-His- D Ser(C 8 H l7 )- D Phe-Lys-NH 2 


38 


80. [Aib 1 , His 1 , D Nal 3 , D Phe 4 , Lys 5 ]-Ghrelin(l-5)-amide 

H-A ib-Hi s - D N a 1 - D P h e -Ly s -NH 2 


2. 5 



®t%lT*&%>4t'&y>) 80 © C a ±#fiH4# 2. 5 nM tMifi'oltZ.tfrZ* 
5 it&M 80 fcfctf* 3 &© 2-D-^-7 5 L ;P7 5 = >ft D-^^^;HrU >\Z 
m.WkVtzit^m 79 ©iSttSW^fctZS, EC M *tt38nin?*»3, Stti 

77 ©igft# 1.600 nM(I{£-f bfc £ <h £0H*T#;L £ £ , 1 fit 2&\Ztt 
10 fcTS7 5/B6©Baai*fcii«iBa«. fimB^KMSfc 3 &t 4 &©7 
5 yB6ffl£©ft#l31BK:t>i&S£#7LT^S. 

BPS* 1, 2&£75y^>*>$!l;:g&Lfc^£, 3&<D2-d-j-7?- 
;i/7^^>i:4fiD-7x-;U7^->^^n j 6n^-r§ 
fc«*LTfcJ£tttt34nMtCft#aftfc Ufc£«l 78) ^ 
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■ ££#1"*#»fl&<075 /H&fiEaK0»l*.tf,Aib-His ^OiAl:<kl3 3, 
mi 5^ 



/iy yy 4yu« 

mm 


Ca ±# 
m EC 50 
(nM) 


81. O-Aminopentanoyl, Ser 3 (0ctyl)]-Ghrel in (3-5) -amide 

nn 2 ktn 2 ; 4 tu-oer vt 8 n n ; -rne-Leu-Nn 2 


11 


82. 

[A'-Am i nopen t anoy 1 , Se r 3 (0c t y 1 ) ] -Gh r e 1 i n (3-5) -me t hy 1 am i de 

NIT.- (CM.) -rO-Rpr (CU..} -PhP-I Pii-WH-rH. 


12 


83. 

O-Aminopentanoyl, Ser 3 (0ctyi)]-Ghrelin(3-5)-ethylamide 

NH 2 - (CH 2 ) 4 -C0-Ser (C 8 H„) -Phe-Leu-NH-C 2 H 5 


22 


84. 

[^-Am i nopen t anoy 1, Ser s (0ctyl)]-Ghrelin(3-5)-benzylamide 

Nw.-rrm -rn- wrr w .i-php-t ph-nw-ph -r h. 


98 


85. O-Aminopentanoyl, SerHOctyl)] 
-Ghrel in (3-5) -ami no ethyl amide 
NH,- (CH 2 ) 4 -C0-Ser (C g H l7 ) -Phe-Leu-NH- (CH 2 ) 2 -NH 2 


3. 5 


86. OAminopentanoyl, Ser 3 (0ctyl), MePhe\ MeLeu 5 ] 
-Ghrel in (3-5) -amide 

NH 2 - (CH 2 ) 4 -C0-Ser (C 8 H 17 ) -MePhe-MeLeu-NH 2 


82 


87. [W]-hGhrelin 

GSS (C0-C 7 H 15 ) F- D L-SPEHQRVQQRKESKKPPAKLQPR 


220 



X075;*«a (1-5) BB90S«*K:l/fc 
10 O-Ami nopen t anoy 1, Ser 3 (0ctyl)]-Ghrel in(3-5) £/B ft isfr 
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£3, SttttftftSnfe**, ECsoCDfit^^n^n, ll nM. 12 nM, 22 nM, 
98 nM £*£KteT-rs«lR]#j!.&ttfc. 
5 iWSHitS^tT, EC S0 *« 3.5 nM tiStt»±#bfcCt«fcO» 

io mwuzs h-^^)vts. /m^tsit^m u (ec 50 = 86 nM) %mm 

(1) 77 h^*5»t«#aft«^VU>«l»ffOCHttffiett 

15 *>7*'-;WJft#T<£> IGS-SD *7«;h 7 ilfft) 17 ; 

[Ser 3 (0ctyl)3-hGhrelin £ 18 nmol/kg , it & 18 ; [Cys 3 
(Octyl)]-rGhrelin £ 30 nmol/kg, 65; [2- L Nal 3 ]-hGhrel in £ 100 

nmol/kg, fcSWiffc'&to 15 ; [Ser 3 (3-Phenylpropinyl)]- hGhrelin * 
18 nmol/kg S&iStMlftrt«!#L& (#n=3), 15 $H£Clfa8t£Sm 

20 . U GHiigSr^v^-r A/ (Biotrak/Amersham ft) KTillJfc 

bfc. 3Hd-*£Lt\ o. 2X^i/jfiim > (bsa) -^s^^, £ 

6 nmol/kg CD rGhrelin, hGhrelin, 80 nmol/kg CD Ipamorel in (ft 
£<»80)*fi#U S4&15#0llil»*GH*«&JfctfcLfc (# n=3)o 
3m\ZmLtco 17 ; [Ser 3 (Octyl)]-hGhrel in, 

25 $3 18 ; [Cys 3 (Octyl)]-rGhrel in & «t £ #J 15 ; 

[Ser 3 (3-PhPrl)]-hGhrelin «HTftt>3£V* GH ft ffi?g te £ a* L , 
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[2- L Nal 3 ] -hGhrel in 0) GH ttfflffitt fclllliiart Ca JifMgttfc&^ffiiitfji, 
»1 6^ 





EC 50 M 
(nM) 


(nmol/k 
g) 


&-£l5#&©lM*GHitm 
(ng/mL) 


1 


2 


3 






— 


— 


32 


52 


59 


49 














±12 


hGhrel in 


1. 3 


6 


1802 


1613 


2203 


1873 














±301 


rGhrel in 


1. 5 


6 


2056 


1082 


1205 


1448 














±530 


IpamorelinCffc-g-^j 80) 


2. 5 


80 


377 


260 


1184 


607 














±503 


CSer 3 (Octyl)] 


1. 2 


18 


1626 


1602 


1743 


1657 


-hGhrel in 












±75 


[Cys 3 (Octyl>] 


5.4 


30 


2786 


2342 


2354 


2494 


-rGhrel in 












±253 


[Ser 3 (Phenylpropionyl) 


1. 4 


18 


2119 


2078 


1581 


1926 


]- hGhrelin 












±299 


[2- l Nal 3 ]-hGhrelin 


8. 2 


100 


1637 


1576 


1357 


1524 














±147 



5 

(2) [Cys 3 (Octyl)]-rat Ghre i n fi#fc«fc 5 to** GH it^Jf^ 
^>^^-JHIiTO Wis tar MtOK 260"280 g)\Z. fc&m 18 ; 

[Cys(Octyl)]- rat Ghrelin £ 5/z g/head jfiL«*» 
UttttiSn* GH SSI^Ufc. =i> hD-;Wi:UT£3£ifl7K, &<fctf rat 
10 Ghrelin (5/zg/head) #tt£itttLfc. 

^1 7~1 9^lw^-TJ;5fC, [Cys 3 (0ctyl)]-rat Ghrein <D GH #fcfc(E 
itSftte, #»$nfcGH©Cmaxj&*5^S!7y htf\/V>tmm (t^\Z 

#51.100 ng/ml) T&D, 2 zizftmftm&m&z&zmm&fjiisit. * 
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ffi©aiJfirt Ca±#ffittttEC so ll'Xf 5.4 nMlrfe^fc. 
% 1 7^ 



[Cys 3 (Octyl)]-rat Ghrein &^lC<fc &M4« GH 



[Cys(C18) 3 ] 








nm 
















(#) 








5 il g/head 


0 


5 


10 


15 


20 


30 


60 




m& i 


377 


338 


687 


927 


900 


469 


98 


GH Wk 


2 


101 


294 


258 


300 


358 


245 


86 


m 


3 


59 


476 


949 


1229 


1417 


704 


133 


(ng/mL 


4 


33 


530 


959 


1451 


1299 


800 


220 


) 


5 


32 


613 


1060 


1561 


1359 


726 


122 




120 


450 


783 


1093 


1067 


589 


132 






±146 


±133 


±324 


±506 


±445 


±229 


±53 



5 mi 











mm 


(#) 










0 


5 


10 


15 


20 


30 


60 




i 


0 


88 


129 


133 


116 


107 


430 


GH Wt 


Mfc 2 


204 


122 


118 


134 


128 


69 


36 


m 


®fa 3 


77 


0 


0 


0 


0 


0 


11 


(ng/mL 


fll-fr 4 


0 


0 


0 


0 


48 


27 


110 


) 


®fc 5 


0 


0 


0 


0 


0 


0 


210 




56 


42 


49 


53 


58 


41 


159 




m& 


±89 


±58 


±67 


±73 


±61 


±47 


±170 
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mi 9m 











mm 


(#) 






5 a g/head 


0 


5 


10 


15 


20 


30 


60 




m& i 


143 


186 


425 


405 


215 


56 


3 


cum 


mfo 2 


10 


1396 


2028 


1566 


876 


242 


27 


m 


3 


838 


163 


443 


681 


419 


120 


36 


(ng/mL 


4 


348 


556 


1387 


1469 


1293 


663 


100 


) 


fS# 5 


0 


875 


1380 


1009 


1414 


452 


20 




268 


635 


1133 


1026 


843 


306 


37 






±348 


±517 


±690 


±498 


±525 


±250 


±37 



s (i) m&to&*KL&zitftmMftm 

ttm&Oyy hd^U 300 gfr 

<E> 325 g (DMO^f 7s$— (Wistar) %?yb (— 16 if* 6 20 91) 

10 SUtLfc. 6 EUC^T .fcS fc, 50 pmol ©Ml*3&4Tig&tM<DJtlra 
jWBfc&tt, 200 pmol£cktf 500 pmol ~Vl$$t J 3-M&%ftf)\Z%iMM.<Di% 

msmibzntctf. 2nmoi (D^x'\tmmmomm\ti&Tvrzo mm? 
yh\t&mzmm?z&t>* mummx^^mmvu^ (memxtt 

(2) ^MrtS#{C«t§^^ifjif^ffl 
9^£ifS, ft® SD (Sprague-Dawley) ^7yh (5i) £cfctf ^ 

i7>yh (4 a) tc, =7v btfuv y 50/zg/kg^«ifMi^s# 

l/. ft - -5«2l$ra©&M£«lJ£Lfc 16: 00 ~ 19: 00 KM), 

20 m2 om\z^Lfc^v\z, ffl<DH<Dm%fM. m-mmz-D^xm^fc? 
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5 







&mm (g) 








^VU 


S-D 


1 


3. 2 


2. 2 




2 


3. 7 


1. 0 




3 


3. 2 


0. 1 




4 


2. 7 


1. 3 




5 


2. 6 


0. 8 






3. 1 


1. 1 




mmmm 


0. 4 


0. 8 




6 


2. 3 


0. 2 




7 


1. 9 


1. 4 




8 


1. 6 


0. 1 




9 


2. 1 


0. 3 






2. 0 


0. 5 






0. 3 


0. 6 



mmmi4. </uv>\z£z>fjmm<Dn.m 

lfc£?Tofc. ai14©SD^yh (#M 200~280g, 7~8il») 
10 ©20l$H&±ffi>&>£*&£l/TfflV>;fc. ^yHWl^^^ (1.25 g/kg) CD 

ft. fa.Gtoij-a.-u&ftmv* ts t>\z&M*m&\zTm$;LT. tie 

15 #**JfiUfc. 

yUfymmTT'OnMftWVmm*. Ohno [Ohno, T. . et 
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al., Jpn. J. Pharmacol. 43, 429-439 (1987) ] ttot^i^fTO 

37 c ClZtoUlsfc.3imizm.*T*mWi\src 0 »flj£«1.0ml/min thfro pH@ 
(Hiranuma, Comitite-8) t 100 mM (D NaOH f&Srffl V^T^IgiE^^ 
P H7.0 Id&SJ^tC^Lfc. LTV>££<!:£?| 
^ Lfc&. $lfclii£Mt t » ft 5 MIPgTillJg Lfc. 

10 &iM09<B»1&£ffl^&. 

m&vtifi&£.tfi'zi¥im*m&ft\z%L#). i,, x-jw 

ymco^v vmmfe^-ymzmm*fc%kmzftj&v, mmfrznmv 

£W*>JfrB&TT©1t»I(iSI£sfeBtt, Takeuchi & Nobuhara <Djj$ti 
[Takeuchi, K. and Nobuhara, Y. , Diges t ive Diseases and Sciences 30. 
1181-1188 (1985) ]\Z'fcr>Ts S-?a7/^->te$fflHfe. Tft*) 

jee h^>* ♦ xa— ^- (uxytrnw^frm, lpu-o. 1-350-0-1 d \z 
r°%m&) \z&m fo&^vrc. wssm 20 cmH 2 o &.±(om^m-o^.m 

25 S»0Hft]£S«£M«£j&»£ 10 ftmmT'MfeVfco&M i Mom®} 
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5 ftjffift \Z 1 ml/kg ^ 1/ 'J >0flUfl 

w4F-"rs^5^£»i^-&fc«) ^i/ u 30 ftmzmmr hot: 
ctt, tfuv><D&*3o&mz7 7 : e?'i?> \i*2.ftnm 

fh^Wi&flrtt Dunnett ©#SJfctfe8;£Jfl ^Tfro fc. P ffl<0.05 ££cff- 

h^wu o. z~20iLg/kg<DmmTi&mft&5-'rz> t, mm&&mz 

15 BK^^flgJiLfc. 

«»TfB, ^l/'J '>S4ffifc«B®ef6£l&ttK<i:^£&«>£n& 
Wo fO«*T7 9 Y>fVV 0. 8~20/zg/kg ©/BSTUHftrtS-S-"* 

«£t>K:fiiiL&. Ens ©stew:? y h if ai^^ic 

20 &«>snfc. 20^g/kg©^^l^«, f?BS#»tt*t:*:U 20 Ml fit 

fcjjsf.k'Sfc, tX*^>3 ng/kg&»»fcrtft#bfc£#K:3KiB£n5 

25 &ffl*£t> l0ttUft\Z.m*KJfc\zmL. 20/*g/kg&-^l$te50 7>&£T 
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£2 imz^-?£D\Z, 77 bifUV ><D 20/tig/kg&#T*jg 

h^i/U> (4feck^20Mg/kg) &&mtot9L j 3-'r& tnwt&m*&mis 

ft, hTtt«»TfcJt^Ta[»|lil9:#l9^&wog5e 
SHKltf«3B£LT*iD, ^OJRJfiK^y h^WJ 0. 8~20*ig/kg<Z)ffl 

ifiHiwbbtift. 
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312 1 



mm 


/60#) 




lift 

(0/60 #) 


mm 

(cmH 2 0/ m 
/60 #) 




17. 6±1. 2 


1. 3±1. 0 


1. 7±1. 0 


? y h 


0. 8 Mg/kg ft 


24. 5±2. 2 


35. 5±18. 1 


6. 7±4. 4 


4 ^ g/kg ftft 


23. 5±2. 6 


60. 8±25. 6 


11. 1±5. 3 


20Mg/kg#& 


43. 3 + 4. 6 
(*1) 


100. 5 ± 20. 4 
(*1) 


21. 8±2. 5 
(*1) 


z> v b 

20 p. g/kg 


+ T hntf> 
1 mg/kg 


26. 1 ±3. 9 
(*2) 


0 
(*3) 


0 
(*3) 




18. 4±3. 7 
(*3) 


0 
<*3) 


0 
(*3) 


> 

1 mg/kg 


43. 0±4. 2 


NT 


NT 



*1 p<0. 01 *2 p<0. 05 *3 p<0. 01 
5 NT £ftlft 

10 18 [Cys 3 (octyl)]-hGhreI in) 20/ig/kg £ ^4 X^-^fiHt^y b (7. 5 
iB ft) ©JHHHRrtfcS-^Ufc. 17 BSWffcfc 3 H-^v>> 

( 3 H-thymidine) £ Hftfl)R[*]&# U *0 1 P#M&K:-|--JgHK 
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W^fc. j&»&*HW£K:#y hD>^yit-f if-Tfc^x*- h 
L, -eoSS^ni^hU^OPKBfeTitRS-e-, DNA 

5 h^l/'J>©Mrt»J:D, CinS©a««f DNA 





JtR09 




^*X— ■ T)Vm 
^l/U > 


(ttl»+) 


100. 0 
±17. 8% 


141. 7 
±30. \ % 


144. 5 
±16. 5% 


(DNA^jl*) 


100. 0 
±14. 2% 


136. 0 
±17. 8% 


114. 0 
±11. 7% 


(DNA^® + ) 


100. 0 

±6.8 % 


159. 0 
±7. 5% 


151. 0 
±23. 6% 



15 »llttjt«W(*S«*S#»)0 3^0¥^ll&S*PfcLfc«FO 
20 fcffiJICtbTflsjfcSnfctttt&JBV^ 5'WA/7yt'f (RIA) fc£ 
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[C-Cys]-7 v f^V'J >[1-11] (77h^l/'J >©7 5 y*«HJB<& 1 

[13-28] (5? b#UV >07S /*«Sfi90 13fr£ 28#g£T(D7^ / 

y^K) ^tftlKtUT, LTNSSfflKfl: (ft [C-Cys]-^ y 

h^l/U £C*SffiSt# (St[C-Cys]-7y h^l/'J > 

[13-28]ffiflO fctf^Ufc. 

10 tf>*g£K:fcV>T> 7<; h^WJ >(D IC50 (^lil) tt, S^ttftfcD 
3. 1 fmol Tfcofc. £0N«ffljR#tt, ft*^lfck h^I/<J>*J: 
OC^.y h^i/U >t 100%£^KJ&f££^cLfc;^ 3&<D-tr >J >^n-^\ 

15 te, 0. 3 %*5cktf2 0 % Lj6>XfgEf&tt£jK£fc3&»ofc. 

7yh^l/'JX2 875/H) 1 th^l/'J> i3i 
tfk hfc£*>&ji.a£ftfc$ r UU >-27 (27 TS/Kfr&fcS 

i^u ? ; ^ )vmt>mmLtz7v htfuvxD icso «, 
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123 









( f mo 1 XmgUW 




C-R I A 


N-R I A 




1. 8±0. 3 


<0. 05 




8. 5 ± 3. 1 


<0. 05 




3. 5±2. 0 


<0. 05 




8. 8±1. 3 


<0. 05 


mm 


3. 5±0. 4 


<0. 05 


mw 


3. 1±0. 4 


<0. 05 




2. 3±0. 2 


0. 07±0. 01 




2. 1±0. 1 


<0. 05 




2. 4±0. 7 


0. 14±0. 03 


B 


3. 1±0. 4 


<0. 05 




2. 8±0. 5 


<0. 05 




2. 6±0. 6 


0. 15 ±0. 05 


w 


1779. 8 ±533. 9 


377. 31 ±55. 83 




106. 7±7. 3 


20. 57±0. 69 




60. 2± 1 7. 2 


10. 73±5. 44 


mm 


20. 5 ±5. 1 


0. 16±0. 08 


mm 


15. 1±2. 5 


1. 70±5. 44 




10. 4±0. 7 


<0. 05 




5. 4±0. 3 


<0. 05 


mm 


2. 8±0. 2 


<0. 05 


sfa.m (lmL) 


219. 6 ±71. 8 


4. 02±1. 91 



c-riah c^mw^m^tc^^^r^ Ay Tv-t-tmzj: 
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5 7 ¥£f$.m\z&% ratGhrelin(l-28)cog!i£ 

rGhrel in(6-28) t Ghrel in (1-7) £,^n^n»£^I^W3^*£{b^ 
<&J5fcffiK:£oTil§4UM Ghrelin WrM"*^ rGhrelin £gtjgb£#J£^ 
To 

10 /3-galactosidase97S t rGhrel in (6-28) ©Paid V8 -fu 

KexII -fu^T-M ©SJBrlBtt SWT 3 7 5 /KEfll 
( -QFE-SRHRR- ) SWt^a^iei, 3 
-galactosidase97S-(QFE-SRHRR)- rGhrel in (6-28) £;*;J§§ffiTfg3! £ i* 
fee V8 ^DT7-l?jaiL, SRHRR-rGhrelin(6-28) 

15 fctfJOHJUfc. SRHRR-rGhrelin(6-28)«±7 5 Boc 

KexII ^Df7-f»lb, »ffct 6(£Ser ©TSy**7 
5 /S^iSilSU7c[Lys(Boc) ,l • ,6 • ,9 ■ ^0 ■ ^4 ] -rGhrel in (6-28) 
WJt£ft^/£ffiT»&nfc[^-Boc]- rGhrel in(l-5)-0Su £*77>f 
*>M8£U #e>tl7c [Lys(Boc) n - ,M920Z4 ] -rGhrel in fcRffiST* 
20 Itf rGhrelin £g3jgb7Co 

*HJfi«Ttt rGhrelin L7cj^ t hSfeWttT^fiJi 

*fc, *H«0yT«7 7^^>h»^§ (1-5) <h (6-28) TfHi&L 
WAtfft*^bfc75 /mUWift (1-2) , (1-3), (1 
25 -7) £, -tn-^n 28 ftj^S 3 fl[Sl?(DISiiS®S$ SW'T* Ghrel in (7) 
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*'>;P*SB0rtf- (3- 28). (4-28), (8-28) tom&fciiifi 

vSm-e&Z. <t¥fil8.0JL& ft. (1-2) t (3-28) »S 
V>tt (1-3) t (4-28) T<D*g-&#W*iJT&3. £fc> tt-&t«k«5Hb 
5fb&^lCMT5l^^« 7ft Pro Zmmistc (1-7) £ (8-28) 

^^^^^-pG97s rGR©$^<b Ghrel intt^M'&SfiR©^ 
rat Ghrel in © cDNA Jtfc^KflltelStf*, 7 5 / &§2?>J QFE-SRHRR £ 
~7V~7ufai$,\Z.W-Z> rGhrelin(6-28)©DNA®rH-£, ££j£#U =fT-& 

£© DNA #r>t£ pG97SnPPH34<#|J8¥9 - 2 9 6 0 0 0)fcif AfSfc 
tb, pG97SnPPH34 £ Sail £<fctfSmaI 0, k hlJfPtffll* 

;i^>M§g#®&^ ^©feO*7)U* 0*7.77? -if 

^It, 3fefcSalIftia» kinase ftLSSMi bfc rGhrel in R^fleJie^Wr 
15 Wt T4 »J#~£fc«fcDglie;51i:fc. llSUfc^77 5 K^^JII DH5 
amzi&MfeWkls. ^7X5 H pG97s rGR 

#Sft£pG97s rGR **Jl»ll25(o«)7)l*fc»Keift&f?V^ »5tl 
fc^St&m**£: 200ml © Terrific Bloth$e#J£ifc Cl. 2% HJ^b>, 
2. 4X ^«X^7., 0. \%tf)VU-7s) 3 #KgM8U 37*0 T? WM. 

20 '«#8S*sod,„=o.8 t&ofcNfj^Tf-r v^o tr;w i-^jr-p-Q-tfy 

9 h tf 5 y ~> H ( IPTG) * ft ft * S. 2mM & & £ 3 8s JP h . 

rGhrelin(6-28)l»£gBK£58Si£li'fc. S fcfc 4 l$IWJSr*&, 

SIU M#£[ElJKUfc. 77f Ghrelin(6-28)ltt'&geit©flljS£JsJn r 

25 7 Ghrelin6-28 i'&ifiS : (/3 —galactosidase-97S) —QFE- 
SRHRR— rGhrel in (6-28) 
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rGhrel in6-28 K^SeK©^ , P'fey^>^'i: 
[SRHRR]-rGhrel in(6-28) (DffiM 
ftZtlfcmfo 20ml *TE;t7 7 7-fcS»t, French Press iCTlft 
3000rpm, 15 #<D^i>#gt-elt A&£IhIiK U 10ml TE 

Tris-HCl (pH8. 2) £if&it^ 50mM "5 tCiP*., (i&Jtg 3. 5M) 

fc«fc!>l*A#*«flP£-frfc. MViZ&Ulsttmmz, rV8 >^Dt-T- 
•tf«9H*V8D5 (&T V8D5 ifST) (^M¥ 9-47291) 10 w g/ml 

10 fc&£<fc5*WU 30*C*T? 20#»*4&S*fT'pfc. 3XBFSI (AcOH) 

0 ffiSttfcCSRHRR] -rGhrel in (6-28) &<£tS V8D5 »*S^f?±«tC 
1. 5 #>7K£JDA, 5N NaOH £flH>T pH5. 0 CiSgil, /3#5 

* h ->^— tf»l»#»fM--&a:«, 5000rpmT 10#P B 1it^#8ILTI&£L 
15 it. 

[SRHRR]-rGhrelin(6-28)&^ti±m^,0. l%TFAT?¥fHb L&TSK-ODS 
80Ts fiy&m& 20nm, 50 mm I. D. x 100mm, TOSOH &SS) £»JD Lfc„ 
/ty7 7-A [0.8ml/min, l*7-feh— MJ ;K 0. 1XTFA] 100%^6Ay 
77-B [ 50*7-fe b~ h 0. 095SSTFA ] 100*<Dilg£J@2£ 5 # 7 A 

20 ^MT^T-r^yP^^AT-^ai&fTofc. B6i)^7*f F 
[SRMR]-rGhrelin(6-28)£^tfjIi#£#BiL£ (® 50mg) o 
[Boc-SRHRR] - [Lys (Boc) l9 ' 20 - M ] -rGhre 1 in (6-28) OMSg 
ij$50mg (15 juiol) <D [SRHRR] -rGhrel in (6-28) £^tf 50% 7-fc h — 
h U^fiSttJC^-RK^-t-^^;!/* 6 ISfc^KlS. 2mg, 6x 15#mol) 
25 iJD*., HJX^;U7 5 >fCT pH9 IdMU ^iST 15^ttfibfc. KJfc 
0. 5XK:fc5J:5K:I*R£»iinU 7"t h^h U;i/£@£Lfc 
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Vk . 0. IX TFA £ $ tf 103!7 t h z h U I 
EMP0RE-0ctyl(C8)HD Wlml cartridge «inU ¥$Hfc&T*8fc?§^ 
0- 095« TFA £ £ tf 90* 7 -fe h - h U )V T [Boc-SRHRR]- 
[Lys(Boc) ,l l6 - ,9 20 "]-rGhrelin(6-28)$:^triL'fc:o 7± h~b 
5 fa 30 mg OB WW 6mU#£o 

Rtt##rco#§£, boc itm (mi£&?m= 3 3 9 6, sifc±#^»= 

3 3 9 8) fcJfc^Boc-ffc&Ttta^*** 500 #<&ofc<b CD (&ij£#^ 
S3 3 9 5) <h, 600 £<fcofct>© (®l£#^» = 3 9 9 5) CO 2 S 

10 Kex2^0^7-if £ J; S ays (Boc)" l6 l9 20 "]-rGhrelin(6-28)CO^ 0 

# £ ft Ac [Boc-SRHRR]-ays(Boc)" l6 ,9 - 20 24 ]-rGhrelin(6-28) tKj§^ 
(30mg. 6nL)te^fr#;P$/£AJgiBc, Tris-HCl pH8. 2 fc^ft^ftl^it^ 

0. 3mM, 2QmW\ZU^^.o\zmMVrc B Kex2 ^nf7-1f (#B¥lO- 
15 2 2 9 8 8 4) 1x10 s unit/ml fcfc* £5tC^jTO, 30*0, 60 # 

HPLC ±, [Boc-SRHRR]-ays (Boc) "- ,6 ' l9 '°"]-rGhrel in (6-28) CO \L-V 
V , ays (Boc) "• l6 ' 19 - "] -rGhre 1 in (6-28) CO \Z - # J; D Stt& 

itifeti. Boc-sRHRR-fc»isr*a7Kttotr-i73&«a»$n&. 
20 £Cfttt&&«igft. Rjts**»Bt7kt? pH3. 5 nmwt&^ts 

1. 0X7ir h 'JJ^¥MlfcIffi^D7 H#5A 0DS-80Ts(l. 66cc 
*7Am !ftg20um, T0S0Htt8!)fc»i)QL&. 5 # ^ A^ 

mx*m&'&. w&wt&stt 1. o*7-t h- h 90. oxy-t h- h u 

25 ays(Boc)" l61920 "]-rGhrelin(6-28)^}§tri$-&/c. iH^^^^l^ii 
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Ghrelin(l-5) (190 mg, 0.0301 mmol, 4t&® 3 1 )<D h U 
? (TFE) Jg&(6.00 il)l:h'Jl^7 5>(51.0 u I, 0.366 

mmol), -^mv-t-y^;K78. 0 mg, 0. 0356 mmol) <D TFE m®. (4. 00 ml) 

5 ^^t* 13 ^r B im#b7Co iM£Mi£Tg£u %$ntcm£\z 

X— x;K20. 0 ml) £t!PA., O-Boc]- rGhrel in (1-5) £ 180.5 mg % 

^(C, [tf a -Boc]- rGhrel in(l-5) (22. 0 mg, 0. 0301 mmol) <D DMF(1. 00 
m\)mmz H0Su(5. 20 mg, 0.0452 mmol) £JjPa.7c&, -30riS4» DIPCI 
10 (7.30 n\, 0. 0466 mmol) £jto*.fc. -30*0^^1 B#r^, £i&-<M8 B#P<a 

Dr-Boc]- rGhrel in (1-5) <D-*y? ~> >^T 5 FlXril'ft O a -Boc]- 
rGhrelin(l-5)-0Su £ 14. 1 mg#7c: 0 
# \Z , "J 3 > K t > 1* ft C «t 0 I 8 1/ 

15 [Lys(Boc) 1116 l9 J0 "]-rGhrelin(6-28) (6. 10 mg. 2.18 mo 1 ) © DMF (0.6 
mD^^H, UT-Boc]- rGhrelin(l-5)-0Su(3. 3 mg, 3. 96 jumolh h U 
IfJ1^7$>(2.5 til 17.9 a ml) &1iU umfflM&lsfz. m 

m%ffiJ£T%£V. %*>nt£m&lZ*lfcT. tt£ TFA(2.00 ml)£JP;U 
1.5&#[?»m#b7c. TFA £MffiT@*bfcm. JlSCl-Tj^ 

20 SPA. rGhrel in (1-28) fc^tm^:/? 1 K 6. 2 mg 

5X (AcOH) 2 ml KSj&>U YMC-Pack-ODS-A (5 20 mm 
x 250 mm)»j!n]U 0. 1% h U 7 Jl^ngm^ 7-fc h X h U 0X^ £ 
9531^T©60^F B 1it^^^> J X>h (^5^:10 ml/min) T*gfiJ£i2:fc. 
gWii#£#M5iii&S£;$U 3gKYMC-Pack PR0TEIN-RP (C4, 10 mm x 

25 250mm) KMU 0. \% h'J^JWDSiff 1 , T-febxHJ^ 7. 5%^ ^ 
21. 3X^T©30^F^it^^7vX> h(8Stii:4. 7ml/min)T?i§m$-a:fc. 
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&mmft*ftW&. «Ciaft*8U 1&\Z YMC-Pack PR0TE1N-RP (C4, 10mm 
x 250miH;:MU 0.1* h'J7Mo^, 7-feh-hU;P 7. 5X*> 

2i. nzT'QMttmmmfyv^y bmm-A. 7mi/min)*ejgtbsii:fc. 

BWiB#£#fc£, rGhrel in(l-28) ^ 2.1 mg 

5 rGhrel in (1-28) 5 2. 1 mg#£ 0 ^OfcOJi, ##r/8 HPLC fcfc^TSHP 
f D CD rGhrelinCl-28) fc#SM$iaj&«-&U A±#Mft& 

ec 50 =i. 5nM t?i®&tmm-c&^fco 

ESI-MS 3315. 0 Ollfelg 3314. 8). 7 5 y&i&f&Jfc : Ser; 3. 74 (4), Glx; 
5. 69 (6), Gly ; 1. 18 (1), Ala; 2. 05 (2), Leu; 2, Phe; 0. 98 (1), Lys; 
10 4.98 (5), His; 1.03(1), Arg; 1.96 (2). Pro; 4.01 (4) 
fc£^8 7 [ D leu 5 ]-rGhrelin(l-28) 

[^ a -Boc]-rGhrelin(l-5)0-y-^>'>-f 5 KXXxJWfc. 
tt7 7^> h«-&l$0BI£J&4&£:l/T, [ D leu 5 ] -rGhrel in (1 -28) # 0. 8 
mg#e»n^:. C©t>"©©tBiaF«3*;P^5'A±#fllttttEC S0 =2Z0 nMT& 
15 ofc„ 

ESI-MS 3315. 0 (9&fi3 3314. 8), 75 ./MiMJfc : Ser; 3. 80 (4). Glx; 
5. 92 (6), Gly ; 1. 23 (1), Ala; 2. 07 (2), Leu; 2. Phe; 0. 97 (1), Lys; 
4.92 (5), His; 1.02(1), Arg; 1.97 (2), Pro; 4.11 (4) 
D 2 0/DC1 m*»j|80D'f>/>C GC-MS # #f : L-Leu; 1.17(1), 
20 D-Leu;0. 83 (1) 

^mMom^f- \*%{t&toxfo*<Dm¥toz.tft&-ztiz&tz* ax 

\m®\Z&5-?Z> Z. t \Z «k o T GH ®#Sfc£S§8 U ^KWfcfflfPffl 
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2. (a) BE?iJ#-^2iSi&cD7a/&B2^JXte (b) HSKEaifcisv* 
T4>&< fct>T5y*«|^6 4#i75Ml 0 #g tTC57 5 /^SB^JSr 

3. IE?U##3, 4, 5. 8, 9, 10, 11, 12, 13, 16, 
17, 18, 19, 2 2*J;tf 2 3E«07S-yKffi9Hfr&fca»J&>& 
S^$n*^tO©7S/KK3?iJ£#*r*W*©tt6Bm2JSaH«©^^ 

4. 6S^J#^2 5, 26, 29, 30, 31, 32, 3 4&<J;tf35 
25 6. gS^J#^2 7, 2 8&ektf 3 3|Bfc©7 5y$gB?iJ£;£T<5tt3K 
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7. (a) UFm^2&m<D7$;Mmmxu (b) ske^jk:*^ 

T'>&< it75 /**8jfe5 4#B75Ml 0#S£T'£>7 5 /$E?iJ£ 
f I, *07$;»^4S@M1 0#g£T?©7^yME?imft 

8 . E?U#*§- 3, 4, 5, 8, 9, 10, 11, 12, 13, 16, 
17, 18, 19, 2 2#£tf2 3E*07 5/«Efllft>&fc*»*»& 

9. E5IJ#^2 5.. 26, 29, 30, 31, 32, 3 4t5ct^3 5 

e«<d7$ y»E5a*^fes*3&^aw$ns^to07$/BtE?!i* 

%TZ>m*om®% 7 3BE*©^^ H*<b^»x«:*©*^WfcW* 

15 ^nsfi. 

1 0. 7a/5N*S© lfl*64#BI:i5ST?07S>'»E5Sl:ffl 

A-B-C-D- 
20 A;7$yi, #75/®Hfc£fe, XttfcU 

B;757i?, #7$;iM, XttfcU 
(ittcL, A + B Fffi 3. ) 

cxiiD;H- , r*oTt)aftoT^TbJ:<, (a) mmzntcj 

5;^, Ob) «*ttll^fT57$;6l, Xtt (c) tt£&fflg&«- 

25 TS7$/M, 
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11. C^TS^Ca^L (a) mm&l&>±<D7)lf*l/>& 

gsft^i^ng, x« (b) mm® 1 eu:®fiswgi,< tt^tsftT;^ 
i 2 . mnm^ 2 , 3. 9. 1 0 > 11, h, 17, 22, 25, 

26, 27, 28, 29, 3 0 *$J;tf 3 1 iB«©7 S y HftSB^Q^ 
15 fif3<£>ISHSg 1 , 2, 3, 5, 7*fctt8SIBttO^^H»ft^%X 

co^^w #g $ n i&„ 

20 15. T^yiOa^it, (a) 0*3tH&l£*±©7;i'*l'>££#L 
TXfi^^-T, iXfiK X~x;U, ftlXfJk ^*X--r;K 7 

te^mm7)v*)vm. x\t (t>) Hx«Kitnii±©Msi/<^ 
fiafp7;^;i/«*^ALfc^»7syK&^'rsi(if*o«sia^ 1,2, 

25 3, 5, 7 £tct$8.mmm<D^7^Fmt&wx\z^<Dm¥mzw®'£ 
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i6. mmy^ym^ 7s.y&(Damm\z. (a)KMiu±©7 
5 xtt (b) mm&iu±<DmmmL<)ttmm7)i*)vm*MXLt£7 

5 /^Tf^^lS^CDtgfflm 1 , 2, 4, 5, 6, 7, 9, lOJfclil 
mm Is 2, 3, 5, 7*fctt8 9IIB*©^^F*{b^*Xtt-?-0* 

io ¥&nzn®znz>i& 0 

mttotsntcmmy^ jm&G-rzm&offimmi. 2, 4, 5, 6, 7, 

15 19.' 75 yRwfliti^TKKSKiBteK^xxx^iis^L/fcy 5 

20. miUiftdt, 7 5/^o{|ijm©7Kms^xxx;i'^^3i:ii^;u* 

2 3. K*Std«2, 4, 6, 8, 10, 12, 14, 16*3«ktfl8 
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^Ml. O 

2 4. IJgWm^^ic2, 4, 6, 8, 10, 12, 14, 16&cfctf 

5 1 8 <Dm®mft%f£%mfr%w\tntz.mffim^&%m?&(D&ww,2 2m 

2 5. M&Vrz.mMWttf*? ?>m (octanoic acid), Xte^O)*:; 
10 2 6. mW;M&*>7?>m. (octanoic acid), Xtt-ecDty x>HJ£fr 

b6^l < u x § m^oymmm 2 4 ek**©^:/^ 

2 7. i^^b7c:^l»i?^-T*>m (decanoic acid), XttfOtyx 

>mmmmv<\tt<D^i)x>mmm^$>^m^(Dmm^2 3toh© 

2 8. mffi&tf^fiym (decanoic acid), XttfOt; x»|gttm 
^lXfi^©#Ux>Jjg!ft&T&5i»#<2$gB!f!2 43SiH«©^^ H 

2 9. m$t<Dlfcmm l 75M2 8^E^<D^y^H^^#I<Z)*;l/#^ 

O OH^oz X«NR2R3(Z U#S 11^ *>X«{£$®#& 

25 «Xtt#»tt«l7;P + ;WS, R2 Rtf R3 & h RtftejR<0^tt»Xtt*^ 

tt»7jw+;pji^&&s»*i&a^snss^fciRi-xtta^:-5**w 
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T) T'&zctzftwit'rzmMcDmmm 1 , 2, 3, 5, 7, 8, 1 

3, 14, 15, 17, 19, 21, 23, 25, 2 7^f3®CD^y^ 
3Z*SUDlJ)V#*ris)V&<D OH^OZ XteNR2R3(Z teH^tfjlCf^ M#SH 

10 2, 4, 5, 6, 7, 9, 10, 1 1. 12, 16, 18, 20, 22, 

2 4, 2 6, 2 8, 2 9SSBt©^f H^». 

3 2. f»2fc<DtSfflK!3 0£7c«3 1 EEtt®^:/^ K^ft^©*^ 

15 3 3. fjt^CDigfflJg 1 7iM 3 2^|B«(D^y^K^'fb^^X« J eom 
3.4. §»3fc©$5BS& 1 73>?g 3 2 ^fiBtt®^^ K Rfk^Xtt-tOll^ 

20 3 5. ^fi^;U ; e>(D^»X«M / >lC®BU?S:^^S^^-5?&^^Ji:, 

3 6. t h&tt©ftttfcjafll1-*fc«>©i*3fc©l&H8 3 3 75M3 5 JI 
25 fe^0g^«$lo 

3 7 . tt^oigBm i nm 3 2 3®ia«0^^ K^Mt-s-toxte-tom 
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3 9. k h &K<Dmmzmm-? 2>tz#>(DmJk<D%iW$& 3 7XI13 8 to 

4 0. »3fc©$5Hlgl75M3 2 K*{b^«©75 y Bfe 
10 gH*iJ£3- DNATfcoT, SKDNAj&«3- H*r*7 5 /KE^J* 

HI" S&MBI&^rrSSfiEDNA. 
4 1. &SSE?!l#VgS?iJ#^6, 7, 14, 15, 20, 21, 24, 

3 6, 3 7 , 3 8*J;^3 9iH«©aiSfi?ad i 6S:S»^6a»infc— . 
15 OO^SgH^JT^S|f^(DtSH^4 OSfEfc© DNAo 

4 2 . ^SIEJIJ^, K*J#-*§- 6, 7, 14, 15. 20, 21, 24, 

3 6, 3 7, 3 8 43J;tf3 9BB«©ttaE*J*>6fc*#*>&B«ftfc- 

2S4 0 3113®© DNAo 
20 4 3. W#0ttH^4 2Mfc©DNA feW'T*'***— . 

4 4. Kf*©ttHig4 3«iB«o^^^-*^wr*iwi!a. 

4 5. »2fcCD$gfflSi§4 075M4 2 TO®© DNA SrWrS^^-SW 

u SL-ommmkizzj-^^n^T^/mmn^mt^^^^mit^ 

4 6. »*©IBH«17516 3 2 SIBttO^^ KSWfc£tofc**"r*tit 
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Wo 

4 7. m^(ommB4 6mumo)^^m^xm^(Dmm^ 17553 

1 75M3 2SIB®(D^^ HM^«C7yt'f*fe. 
5 4 8. l»3R©IBia»4 6SaB*©fitfr&ffl^T»*©»BHISl75M3 2 

4 9. flt$<Z)l&H£ 1 75S3 2«SB«O^T r 5 L K3Wfc£$)£3i£iHfl 
&*S«£m>T«arr*:#J*fc*5V>T* »*0«BH*4 075S4 23! 

t -d <d r 5 j m omm &&m-r s z. t m-v # § fe^nm &bm&& u , 

15 5 0. !t3fc©l5B3gl 75M3 2 ^IBm©^^ H^flS'&ftSJlfi^ ft 

20 K3Mfc£«&©»ifi#i5fc. 

5 1 . ffjfcOfSBSft 1 9M28 SIB^CD^y? FSWfc'&t&fcitfc^ 

5 2. BH^iJ#-^8IB«c<D7 5 /WJ^©-iz'J >Ofl!l»<0zKI6SfcJ!§ 
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5 3. @S^iJ##2 8 IH«©7Sy 861299+ ©hU*->OftHi©7KR 

Kaisn— h-t* dna s^wts^**— &£#rtini6fci^&*» iw 

5 5. !»5tcOl5B^17!;S3 2 mumo)^^ F5Mt£*©7 5 7 & 
15 @B^J£3- b*t"5 DNA fc^TS^^-fc, DNA K 3*1*7 

5 6. fjt;fcc£>fBHSfll J!/S3 2 ^§B«©^*/^ HH^ftC7 5 V Bl 
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5 7. sf^atSBBi 75S3 2mmm<D^-ff-^^it^^<D7^/m 
©75/ m&mM znoz mmmm £ s ^^Hi bti^ts ^ 
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SEQUENCE LISTING 

<110> Kangawa, Kenji 
<120> New Peptides 
<130> DS03F216 
<150> JP 11-210002 
<151> 1999-7-23 
<150> JP 11-338841 
<151> 1999-11-29 
<150> JP 2000-126623 
<151> 2000-4-26 
<160> 39 
<210> 1 
<2U> 7 
<212> PRT 

<213> Artificial Sequence 

<223> Amino acid sequence for a core region of endogenous peptides of growth 

hormone secretagogue 

<400>1 

Gly Ser Ser Phe Leu Ser Pro 
1 5 

<210> 2 
<211> 28 
<212> PRT 

<213> Rattus norvegicus 

<223> Amino acid sequence for rat endogenous peptides of growth hormone 

secretagogue 

<400> 2 

Gly Ser Ser Phe Leu Ser Pro Glu His Gin Lys Ala Gin Gin Arg Lys 

15 10 15 

Glu Ser Lys Lys Pro Pro Ala Lys Leu Gin Pro Arg 
20 25 

<210> 3 
<211> 28 
<212> PRT 
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<213> Homo sapiens 

<223> Amino acid sequence for human endogenous peptides of growth hormone 

secretagogue 

<400>3 

Gly Ser Ser Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Arg Lys 

1 5 10 15 

Glu Ser Lys Lys Pro Pro Ala Lys Leu Gin Pro Arg 
20 25 

<210> 4 
<211> 117 
<212> PRT 

<213> Rattus norvegicus 

<223> Amino acid sequence for a prepro-form of rat endogenous peptides of 

growth hormone secretagogue 

<400>4 

Met Val Ser Ser Ala Thr He Cys Ser Leu Leu Leu Leu Ser Met Leu 

15 10 15 

Trp Met Asp Met Ala Met Ala Gly Ser Ser Phe Leu Ser Pro Glu His 

20 25 30 

Gin Lys Ala Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro Ala Lys Leu 

35 40 45 

Gin Pro Arg Ala Leu Glu Gly Trp Leu His Pro Glu Asp Arg Gly Gin 

50 55 60 

Ala Glu Glu Ala Glu Glu Glu Leu Glu lie Arg Phe Asn Ala Pro Phe 
65 70 75 . 80 

Asp Val Gly He Lys Leu Ser Gly Ala Gin Tyr Gin Gin His Gly Arg 

85 90 95 

Ala Leu Gly Lys Phe Leu Gin Asp lie Leu Trp Glu Glu Val Lys Glu » 

100 105 110 

Ala Pro Ala Asn Lys 
115 



<210> 5 
<211> 117 
<212> PRT 
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<213> Homo sapiens 

<223> Amino acid sequence for prepro-form of human endogenous peptides of 
growth hormone secretagogue 
<400> 5 

Met Pro Ser Pro Gly Thr Val Cys Ser Leu Leu Leu Leu Gly Met Leu 

15 10 15 

Trp Leu Asp Leu Ala Met Ala Gly Ser Ser Phe Leu Ser Pro Glu His 

20 25 30 

Gin Arg Val Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro Ala Lys Leu 

35 40 45 

Gin Pro Arg Ala Leu Ala Gly Trp Leu Arg Pro Glu Asp Gly Gly Gin 

50 55 60 

Ala Glu Gly Ala Glu Asp Glu Leu Glu Val Arg Phe Asn Ala Pro Phe 
65 70 75 80 

Asp Val Gly He Lys Leu Ser Gly Val Gin Tyr Gin Gin His Ser Gin 

85 90 95 

Ala Leu Gly Lys Phe Leu Gin Asp lie Leu Trp Glu Glu Ala Lys Glu 

100 105 110 

Ala Pro Ala Asp Lys 
115 

<210> 6 
<211> 501 
<212> cDNA 

<213> Rattus norvegicus 

<220> 

<221> CDS 

<222> (3D... (381) 

<223> Base sequence of cDNA coding prepro-form of rat endogenous peptides 
of growth hormone secretagogue 
<400> 6 

tccagatcat ctgtcctcac caccaaggcc atg gtg tct tea gcg act 48 

Met Val Ser Ser Ala Thr 
1 5 

ate tgc agl ttg eta etc etc age atg etc tgg atg gac atg gec atg 96 
He Cys Ser Leu Leu Leu Leu Ser Met Leu Trp Met Asp Met Ala Met 
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10 15 20 

gca ggt tec age ttc ttg age cca gag cac cag aaa gec cag cag aga 144 
Ala Gly Ser Ser Phe Leu Ser Pro Glu His Gin Lys Ala Gin Gin Arg 

25 30 35 

aag gaa tec aag aag cca cca get aaa ctg cag cca cga get ctg gaa 192 
Lys Glu Ser Lys Lys Pro Pro Ala Lys Leu Gin Pro Arg Ala Leu Glu 

40 45 50 

ggc tgg etc cac cca gag gac aga gga caa gca gaa gag gca gag gag 240 
Gly Trp Leu His Pro Glu Asp Arg Gly Gin Ala Glu Glu Ala Glu Glu 
55 60 65 70 

gag ctg gaa ate agg ttc aat get ccc ttc gat gtt ggc ate aag ctg 288 
Glu Leu Glu He Arg Phe Asn Ala Pro Phe Asp Val Gly He Lys Leu 

75 80 85 

tea gga get cag tac cag cag cat ggc egg gec ctg gga aag ttt ctt 336 
Ser Gly Ala Gin Tyr Gin Gin His Gly Arg Ala Leu Gly Lys Phe Leu 

90 95 100 

cag gat ate etc tgg gaa gag gtc aaa gag gcg cca get aac aag 381 
Gin Asp He Leu Trp Glu Glu Val Lys Glu Ala Pro Ala Asn Lys 

105 110 115 

taaccactga caggactggt ccctgtactt tcctcctaag caagaactca catccagctt 441 
ctgcctcctc tgcaactccc agcactctcc tgctgactta caaataaatg ttcaagctgt 501 

<210> 7 
<211> 511 
<212> DNA 
<220> 
<221> CDS 

<222> (34)... (384) 
<213> Homo sapiens 

<223> Base sequence of cDNA coding prepro-form of human endogenous peptides 

of growth hormone secretagogue 

<400>7 

gcaggcccac ctgtctgcaa cccagctgag gee atg ccc tec cca 45 

Met Pro Ser Pro 
1 

ggg acc gtc tgc age etc ctg etc etc ggc atg etc tgg ctg gac ttg 93 
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Gly Thr Val Cys Ser Leu Leu Leu Leu Gly Met Leu Trp Leu Asp Leu 
5 10 15 20 

gcc atg gca ggc tec age ttc ctg age cct gaa cac cag aga gtc cag 141 
Ala Met Ala Gly Ser Ser Phe Leu Ser Pro GIu His Gin Arg Val Gin 

25 • 30 35 

cag aga aag gag teg aag aag cca cca gcc aag ctg cag ccc cga get 189 
Gin Arg Lys Glu Ser Lys Lys Pro Pro Ala Lys Leu Gin Pro Arg Ala 

40 45 50 

eta gca ggc tgg etc cgc ccg gaa gat gga ggt caa gca gaa ggg gca 237 
Leu Ala Gly Trp Leu Arg Pro Glu Asp Gly Gly Gin Ala Glu Gly Ala 

55 60 65 

gag gat gaa ctg gaa gtc egg ttc aac gcc ccc ttt gat gtt gga ate 285 
Glu Asp Glu Leu Giu Val Arg Phe Asn Ala Pro Phe Asp Val Gly He 

70 75 80 

aag ctg tea ggg gtt cag tac cag cag cac age cag gcc ctg ggg aag 333 
Lys Leu Ser Gly Val Gin Tyr Gin Gin His Ser Gin Ala Leu Gly Lys 
85 90 95 100 

ttt c 1 1 cag gac ate etc tgg gaa gag gcc aaa gag gcc cca gcc gac 381 
Phe Leu Gin Asp He Leu Trp Glu Glu Ala Lys Glu Ala Pro Ala Asp 

105 110 115 

aag tgatcgccca caagccttac tcacctctct ctaagtttag aagegctcat 434 
Lys 

ctggcttttc gettgettet gcagcaactc ccacgactgt tgtacaagct caggaggega 494 
ataaatgttc aaactgt 511 

<210> 8 
<211> 4 
<212> PRT 

<213> Artificial Sequence 

<223> Amino acid sequence for a core region of endogenous peptides of growth 
hormone secretagogue 
<400> 8 
Gly Ser Ser Phe 
1 
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<210> 9 

<211> 10 
<212> PRT 

<213> Artificial Sequence 

<223> Amino acid sequence for a core region of endogenous peptides of growth 
hormone secret agogue 
<400> 9 

Gly Ser Ser Phe Leu Ser Pro Glu His Gin 
1 5 10 

<210> 10 
<211> 27 
<212> PRT 

<213> Rattus norvegicus 

<223> Amino acid sequence for rat endogenous peptides (27 amino acids) of 
growth hormone secretagogue 
<400> 10 

Gly Ser Ser Phe Leu Ser Pro Glu His Gin Lys Ala Gin Arg Lys Glu 

1 5 10 15 

Ser Lys Lys Pro Pro Ala Lys Leu Gin Pro Arg 
20 25 

<210> 11 

<211> 27 

<212> PRT 

<213> Homo sapiens 

<223> Amino acid sequence for human endogenous peptides (27 amino acids)of 
growth hormone secretagogue 
<400> 11 

Gly Ser Ser Phe Leu Ser Pro Glu His Gin Arg Val Gin Arg Lys Glu 

15 10 15 

Ser Lys Lys Pro Pro Ala Lys Leu Gin Pro Arg 
20 25 



<210> 12 
<211> 116 
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<Z12> PRT 

<213> Rattus norvegicus 

<223> Amino acid sequence for a prepro-form of rat endogenous peptides (27 
amino acids) of growth hormone secretagogue 
<400> 12 

Met Val Ser Ser Ala Thr He Cys Ser Leu Leu Leu Leu Ser Met Leu 

15 10 IS 

Trp Met Asp Met Ala Met Ala Gly Ser Ser Phe Leu Ser Pro Glu His 

20 25 30 

Gin Lys Ala Gin Arg Lys Glu Ser Lys Lys Pro Pro Ala Lys Leu Gin 

35 40 45 

Pro Arg Ala Leu Glu Gly Trp Leu His Pro Glu Asp Arg Gly Gin Ala 

50 55 60 

Glu Glu Ala Glu Glu Glu Leu Glu lie Arg Phe Asn Ala Pro Phe Asp 
65 70 75 80 

Val Gly He Lys Leu Ser Gly Ala Gin Tyr Gin Gin His Gly Arg Ala 

85 90 95 

Leu Gly Lys Phe Leu Gin Asp He Leu Trp Glu Glu Val Lys Glu Ala 

100 105 110 

Pro Ala Asn Lys 
115 

<210> 13 
<2 1 1 > 1 1 6 
<212> PRT 

<213> Homo sapiens 

<223> Amino acid sequence for prepro-form of human endogenous peptides (27 
amino acids) of growth hormone secretagogue 
<400> 13 

Met Pro Ser Pro Gly Thr Val Cys Ser Leu Leu Leu Leu Gly Met Leu 

15 10 15 

Trp Leu Asp Leu Ala Met Ala Gly Ser Ser Phe Leu Ser Pro Glu His 

20 25 30 

Gin Arg Val Gin Arg Lys Glu Ser Lys Lys Pro Pro Ala Lys Leu Gin 

35 40 45 

Pro Arg Ala Leu Ala Gly Trp Leu Arg Pro Glu Asp Gly Gly Gin Ala 
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50 55 60 

Glu Gly Ala GIu Asp Glu Leu Glu Val Arg Phe Asn Ala Pro Phe Asp 
65 70 75 80 

Val Gly He Lys Leu Ser Gly Val Gin Tyr Gin Gin His Ser Gin Ala 

85 90 95 

Leu Gly Lys Phe Leu Gin Asp He Leu Trp Glu Glu Ala Lys Glu Ala 

100 105 110 

Pro Ala Asp Lys 
115 



<210> 14 
<211> 498 
<212> cDNA 

<213> Rat t us norvegicus 

<220> 

<221> CDS 

<222> (30... (378) 

<223> Base sequence of cDNA coding prepro-form of rat endogenous peptides 
(27 amino acids) of growth hormone secretagogue 
<400> 14 

tccagatcat ctgtcctcac caccaaggcc atg gtg tct tea gcg act 48 

Met Val Ser Ser Ala Thr 
1 5 

ate tgc agt ttg eta etc etc age atg etc tgg atg gac atg gee atg 96 
He Cys Ser Leu Leu Leu Leu Ser Met Leu Trp Met Asp Met Ala Met 

10 15 20 

gca ggt tec age ttc ttg age cca gag cac cag aaa gec cag aga aag 144 
Ala Gly Ser Ser Phe Leu Ser Pro Glu His Gin Lys Ala Gin Arg Lys 

25 30 35 

gaa tec aag aag cca cca get aaa ctg cag cca cga get ctg gaa ggc 192 
Glu Ser Lys Lys Pro Pro Ala Lys Leu Gin Pro Arg Ala Leu Glu Gly 

40 45 50 

tgg etc cac cca gag gac aga gga caa gca gaa gag gca gag gag gag 240 
Trp Leu His Pro Glu Asp Arg Gly Gin Ala Glu Glu Ala Glu Glu Glu 
55 60 65 70 

ctg gaa ate agg ttc aat get ccc ttc gat gtt ggc ate aag ctg tea 288 
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Leu Glu He Arg Phe Asn Ala Pro Phe Asp Val Gly He Lys Leu Ser 

75 80 85 

gga get cag tac cag cag cat ggc egg gec ctg gga aag ttt ctt cag 336 
Gly Ala Gin Tyr Gin Gin His Gly Arg Ala Leu Gly Lys Phe Leu Gin 

90 95 100 

gat ate etc tgg gaa gag gtc aaa gag gcg cca get aac aag 378 
Asp He Leu Trp Glu Glu Val Lys Glu Ala Pro Ala Asn Lys 

105 110 115 

taaccactga caggactggt ccctgtactt tcctcctaag caagaactca catccagctt 438 
ctgcctcctc tgcaactccc agcactctcc tgctgactta caaataaatg ttcaagctgt 498 

<210> 15 
<211> 508 
<212> DNA 
<220> 
<221> CDS 

<222> (34)... (381) 
<213> Homo sapiens 

<223> Base sequence of cDNA coding prepro-f orm of human endogenous pept ides 
(27 amino acids) of growth hormone secretagogue 
<400> 15 

gcaggcccac ctgtctgcaa cccagctgag gec atg ccc tec cca 45 

Met Pro Ser Pro 
1 

ggg acc gtc tgc age etc ctg etc etc ggc atg etc tgg ctg gac ttg 93 
Gly Thr Val Cys Ser Leu Leu Leu Leu Gly Met Leu Trp Leu Asp Leu 
5 10 15 20 

gec atg gca ggc tec age ttc ctg age cct gaa cac cag aga gtc cag 141 
Ala Met Ala Gly Ser Ser Phe Leu Ser Pro Glu His Gin Arg Val Gin 

25 30 35 

aga aag gag teg aag aag cca cca gec aag ctg cag ccc cga get eta 189 
Arg Lys Glu Ser Lys Lys Pro Pro Ala Lys Leu Gin Pro Arg Ala Leu 

40 45 50 

gca ggc tgg etc cgc ccg gaa gat gga ggt caa gca gaa ggg gca gag 237 
Ala Gly Trp Leu Arg Pro Glu Asp Gly Gly Gin Ala Glu Gly Ala Glu 
55 60 65 
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gat gaa ctg gaa gtc egg ttc aac gec ccc ttt gat gtt gga ate aag 
Asp Glu Leu Glu Val Arg Phe Asn Ala Pro Phe Asp Val Gly He Lys 



285 



70 75 80 



ctg tea ggg gtt cag tac cag cag cac age cag gee ctg ggg aag ttt 
Leu Ser Gly Val Gin Tyr Gin Gin His Ser Gin Ala Leu Gly Lys Phe 
85 90 95 100 

ctt cag gac ate etc tgg gaa gag gee aaa gag gee cca gee gac aag 
Leu Gin Asp He Leu Trp Glu Glu Ala Lys Glu Ala Pro Ala Asp Lys 



333 



381 



105 



110 



115 



tgatcgccca caagccttac tcacctctct ctaagtttag aagegctcat 



431 



ctggcttttc gettgettet gcagcaactc ccacgactgt tgtacaagct caggaggega 491 
ataaatgttc aaactgt 508 



<210> 16 
<211> 28 
<212> PRT 

<213> Sus scrofa (pig) 

<223> Amino acid sequence for porcine endogenous peptides of growth hormone 

secretagogue 

<400> 16 

Gly Ser Ser Phe Leu Ser Pro Glu His Gin Lys Val Gin Gin Arg Lys 

1 5 10 15 

Glu Ser Lys Lys Pro Ala Ala Lys Leu Lys Pro Arg 



<210> 17 
<211> 27 
<212> PRT 

<213> Sus scrofa (pig) 

<223> Amino acid sequence for porcine endogenous peptides (27 amino acids) 

of growth hormone secretagogue 

<400>17 

Gly Ser Ser Phe Leu Ser Pro Glu His Gin Lys Val Gin Arg Lys Glu 

15 10 15 

Ser Lys Lys Pro Ala Ala Lys Leu Lys Pro Arg 



20 



25 
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20 25 

<210> 18 
<211> 118 
<212> PRT 

<213> Sus scrofa (pig) 

<223> Amino acid sequence for prepro-form of porcine endogenous peptides 
of growth hormone secretagogue 

<400> 18 

Met Pro Ser Thr Gly Thr He Cys Ser Leu Leu Leu Leu Ser Val Leu 

15 10 15 

Leu Met Ala Asp Leu Ala Met Ala Gly Ser Ser Phe Leu Ser Pro Glu 

20 25 30 

His Gin Lys Val Gin Gin Arg Lys Glu Ser Lys Lys Pro Ala Ala Lys 

35 40 45 

Leu Lys Pro Arg Ala Leu Glu Gly Trp Leu Gly Pro Glu Asp Ser Gly 

50 55 60 

Glu Val Glu Gly Thr Glu Asp Lys Leu Glu He Arg Phe Asn Ala Pro 
65 70 75 80 

Cys Asp Val Gly He Lys Leu Ser Gly Ala Gin Ser Asp Gin His Gly 

85 90 95 

Gin Pro Leu Gly Lys Phe Leu Gin Asp He Leu Trp Glu Glu Val Thr 

100 105 110 

Glu Ala Pro Ala Asp Lys 
115 

<210> 19 
<211> 117 
<212> PRT 

<213> Sus scrofa (pig) 

<223> Amino acid sequence for prepro-form of porcine endogenous peptides 
(27 amino acids) of growth hormone secretagogue 

<400> 19 

Met Pro Ser Thr Gly Thr He Cys Ser Leu Leu Leu Leu Ser Val Leu 

15 10 15 

Leu Met Ala Asp Leu Ala Met Ala Gly Ser Ser Phe Leu Ser Pro Glu 
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20 

His Gin Lys Val Gin 

35 

Lys Pro Arg Ala Leu 
50 

Val Glu Gly Thr Glu 
65 

Asp Val Gly lie Lys 
85 

Pro Leu Gly Lys Phe 
100 

Ala Pro Ala Asp Lys 
115 

<210> 20 
<211> 494 
<212> DNA 
<220> 
<221> CDS 
<222> (9)... (362) 
<213> Sus scrofa (pig) 

<223> Base sequence of cDNA coding prepro-form of porcine endogenous 
peptides of growth hormone secretagogue 
<400> 20 

ctgaggcc atg ccc tec acg ggg acc att tgc age ctg ctg etc etc 47 
Met Pro Ser Thr Gly Thr He Cys Ser Leu Leu Leu Leu 
1 5 10 

age gtg etc etc atg gca gac ttg gee atg gcg ggc tec age ttc ttg 95 
Ser Val Leu Leu Met Ala Asp Leu Ala Met Ala Gly Ser Ser Phe Leu 

15 20 25 

age ccc gaa cac cag aaa gtg cag cag aga aag gag tec aag aag cca 143 
Ser Pro Glu His Gin Lys Val Gin Gin Arg Lys Glu Ser Lys Lys Pro 
30 35 40 45 

gca gec aaa ctg aag ccc egg gec ctg gaa ggc tgg etc ggc cca gaa 191 
Ala Ala Lys Leu Lys Pro Arg Ala Leu Glu Gly Trp Leu Gly Pro Glu 
SO 55 60 



25 30 
Arg Lys Glu Ser Lys Lys Pro Ala Ala Lys Leu 

40 45 
Glu Gly Trp Leu Gly Pro Glu Asp Ser Gly Glu 

55 60 
Asp Lys Leu Glu He Arg Phe Asn Ala Pro Cys 
70 75 80 

Leu Ser Gly Ala Gin Ser Asp Gin His Gly Gin 

90 95 
Leu Gin Asp lie Leu Trp Glu Glu Val Thr Glu 
105 110 
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gac agt ggt gag gtg gaa ggc acg gag gac aag ctg gaa ate egg ttc 239 
Asp Ser Gly Glu Val Glu Gly Thr Glu Asp Lys Leu Glu He Arg Phe 

65 70 75 

aac gec ccc tgt gat gtt ggg ate aag ttg tea ggg get cag tec gac 287 
Asn Ala Pro Cys Asp Val Gly He Lys Leu Ser Gly Ala Gin Ser Asp 

80 85 90 

cag cac ggc cag ccc ctg ggg aaa ttt etc cag gac ate etc tgg gaa 335 
Gin His Gly Gin Pro Leu Gly Lys Phe Leu Gin Asp He Leu Trp Glu 

95 100 105 

gag gtc act gag gee ccg gee gac aag tgattgtccc tgagaccagc 382 
Glu Val Thr Glu Ala Pro Ala Asp Lys 
110 115 

cacctctgtt ctcccagcct cctaagggct cacctggctt ccaggacgct tccactatca 442 
cacccagctc tgagggatgc tagcctggga ggtgaataaa cattcagact gg 494 

<210> 21 

<211> 491 

<212> DNA 

<220> 

<221> CDS 

<222> (9)... (359) 

<213> Sus scrofa (pig) 

<223> Base sequence of cDNA coding prepro-form of porcine endogenous 
peptides (27 amino acids) of growth hormone secretagogue 
<400> 21 

ctgaggee atg ccc tec acg ggg acc att tgc age ctg ctg etc etc 47 
Met Pro Ser Thr Gly Thr He Cys Ser Leu Leu Leu Leu 
1 5 10 

age gtg etc etc atg gca gac ttg gec atg gcg ggc tec age ttc ttg 95 
Ser Val Leu Leu Met Ala Asp Leu Ala Met Ala Gly Ser Ser Phe Leu 

15 20 25 

age ccc gaa cac cag aaa gtg cag aga aag gag tec aag aag cca gca 143 
Ser Pro Glu His Gin Lys Val Gin Arg Lys Glu Ser Lys Lys Pro Ala 
30 35 40 45 

gee aaa ctg aag ccc egg gee ctg gaa ggc tgg etc ggc cca gaa gac 191 



WO 01/07475 



14/25 



PCT/JP00/04907 



Ala Lys Leu Lys Pro Arg Ala Leu Glu Gly Trp Leu Gly Pro Glu Asp 

50 55 60 

agt ggt gag gig gaa ggc acg gag gac aag ctg gaa ate egg ttc aac 239 
Ser Gly Glu Val Glu Gly Thr Glu Asp Lys Leu Glu He Arg Phe Asn 

65 70 75 

gec ccc tgt gat gtt ggg ate aag ttg tea ggg get cag tec gac cag 287 
Ala Pro Cys Asp Val Gly He Lys Leu Ser Gly Ala Gin Ser Asp Gin 

80 85 90 

cac ggc cag ccc ctg ggg aaa ttt etc cag gac ate etc tgg gaa gag 335 
His Gly Gin Pro Leu Gly Lys Phe Leu Gin Asp lie Leu Trp Glu Glu 

95 100 105 

gtc act gag gec ccg gec gac aag tgattgtccc tgagaccagc 379 
Val Thr Glu Ala Pro Ala Asp Lys 
110 115 



cacctctgtt ctcccagcct cctaagggct cacctggctt ccaggacgct tccactatca 439 
cacccagctc tgagggatgc tagcctggga ggtgaataaa cattcagact gg 491 

<210> 22 
<211> 27 
<212> PRT 
<213> Bos taurus 

<223> Amino acid sequence for bovine endogenous peptides (27 amino acids) 
of growth hormone secretagogue 
<400> 22 

Gly Ser Ser Phe Leu Ser Pro Glu His Gin Glu Leu Gin Arg Lys Glu 

15 10 15 

Ala Lys Lys Pro Ser Gly Arg Leu Lys Pro Arg 
20 25 



<210> 23 
<211> 89 
<212> PRT 
<213> Bos taurus 

<223> Partial amino acid sequence for a prepro-form of bovine endogenous 
peptides (27 amino acids) of growth hormone secretagogue 
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<400> 23 

Asp Leu Ala Met Ala Gly Ser Ser Phe Leu Ser Pro Glu His Gin Glu 

15 10 15 

Leu Gin Arg Lys Glu Ala Lys Lys Pro Ser Gly Arg Leu Lys Pro Arg 

20 25 30 

Thr Leu Glu Gly Gin Phe Asp Phe Glu Val Gly Ser Gin Ala Glu Gly 

35 40 45 

Ala Glu Asp Glu Leu Glu He Arg Phe Asn Ala Phe Phe Asn lie Gly 

50 55 60 

He Lys Leu Ala Gly Ala Gin Ser Leu Gin His Gly Gin Thr Leu Gly 
65 70 75 80 

Lys Phe Leu Gin Asp lie Leu Trp Glu 
85 

<210> 24 

<211> 267 

<212> DNA 

<220> 

<221> CDS 

<222> (0... (267) 

<213> Bos taurus 

<223> Base sequence of cDNA coding prepro-form of bovine endogenous 
peptides (27 amino acids) of growth hormone secretagogue 

<400> 24 

gac ttg gcc atg gcg ggc tec age ttt ctg age ccc gaa cat cag gaa 48 
Asp Leu Ala Met Ala Gly Ser Ser Phe Leu Ser Pro Glu His Gin Glu 

15 10 15 

ctg cag aga aag gaa get aag aag cca tea ggc aga ctg aag ccc egg 96 
Leu Gin Arg Lys Glu Ala Lys Lys Pro Ser Gly Arg Leu Lys Pro Arg 

20 25 30 

acc ctg gaa ggc cag ttt gac ccg gag gtg gga agt cag gcg gaa ggt 144 
Thr Leu Glu Gly Gin Phe Asp Phe Glu Val Gly Ser Gin Ala Glu Gly 

35 40 45 

gca gag gac gag ctg gaa ate egg ttc aac gcc ccc ttt aac att ggg 192 
Ala Glu Asp Glu Leu Glu He Arg Phe Asn Ala Phe Phe Asn He Gly 
50 55 60 



WO 01/07475 



PCT/JP00/04907 



16/25 

ate aag cla gca ggg get cag tec etc cag cat ggc cag acg ttg ggg 240 
He Lys Leu Ala Gly Ala Gin Ser Leu Gin His Gly Gin Thr Leu Gly 
65 70 75 80 

aag ttt ctt cag gac ate etc tgg gaa 267 
Lys Phe Leu Gin Asp He Leu Trp Glu 
85 

<210> 25 
<211> 24 
<212> PRT 

<213> Gal lus domesticus 

<223> Amino acid sequence for chicken endogenous peptides of growth hormone 

secretagogue 
<400> 25 

Gly Ser Ser Phe Leu Ser Pro Thr Tyr Lys Asn He Gin Gin Gin Lys 

15 10 15 

Gly Thr Arg Lys Pro Thr Ala Arg 
20 

<210> 26 
<211> 21 
<212> PRT 

<213> Anguilla japonica 
<220> 

<221> AMIDATION 
<222> 21 

<223> Amino acid sequence for eel endogenous peptides of growth hormone 

secretagogue 

<400> 26 

Gly Ser Ser Phe Leu Ser Pro Ser Gin Arg Pro Gin Gly Lys Asp Lys 

15 10 15 

Lys Pro Pro Arg Val 
20 



<210> 27 
<211> 28 
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<212> PRT 

<213> Rana cafesbeiana 

<223> Amino acid sequence for frog endogenous peptides of growth hormone 

secretagogue 

<400> 27 

Gly Leu Ser Phe Leu Ser Pro Ala Glu Met Gin Lys He Ala Glu Arg 

15 10 15 

Gin Ser Gin Asn Lys Leu Arg His Gly Asn Met Arg 
20 25 

<210> 28 
<211> 27 
<212> PRT 

<213> Xenopus laevis 

<223> Amino acid sequence for frog (Xenopus laevis) endogenous peptides 
of growth hormone secretagogue 
<400> 28 

Gly Leu Thr Phe Leu Ser Pro Ala Asp Met Gin Lys lie Ala Glu Arg 

15 10 15 

Gin Ser Gin Asn Lys Leu Arg His Gly Asn Met 
20 25 

<210> 29 
<21 1> 23 
<212> PRT 

<213> Oncorhynchus mykiss 
<220> 

<221>AMIDATI0N 
<222> 23 

<223> Amino acid sequence for rainbow trout endogenous peptides (23 amino 
acids) of growth hormone secretagogue 
<400> 29 

Gly Ser Ser Phe Leu Ser Pro Ser Gin Lys Pro Gin Val Arg Gin Gly 

15 10 15 

Lys Gly Lys Pro Pro Arg Val 
20 
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<210> 30 
<211> 20 
<212> PRT 

<213> Oncorhynchus mykiss 
<220> 

<221> AMIDATION 
<222> 20 

<223> Amino acid sequence for rainbow trout endogenous peptides (20 amino 
acids) of growth hormone secretagogue 
<400> 30 

Gly Ser Ser Phe Leu Ser Pro Ser Gin Lys Pro Gin Gly Lys Gly Lys 

IS 10 15 

Pro Pro Arg Yal 
20 

<210> 31 
<211> 28 
<212> PRT 

<213> Canis f ami 1 iar is 

<223> Amino acid sequence for dog endogenous peptides of growth hormone 

secretagogue 

<400> 31 

Gly Ser Ser Phe Leu Ser Pro Glu His Gin Lys Leu Gin Gin Arg Lys 

15 10 15 

Glu Ser Lys Lys Pro Pro Ala Lys Leu Gin Pro Arg 
20 25 

<210> 32 
<211> 108 
<212> PRT 

<213> Anguilla japonica 

<223> Amino acid sequence for prepro-form of eel endogenous peptides of 
growth hormone secretagogue 
<400> 32 

Met Lys Arg Thr Ala Tyr He lie Leu Leu Val Cys Yal Leu Ala Leu 
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15 10 15 

Trp Met Asp Ser Val Gin Ala Gly Ser Ser Phe Leu Ser Pro Ser Gin 

20 25 30 

Arg Pro Gin Gly Lys Asp Lys Lys Pro Pro Arg Val Gly Arg Arg Asp 

35 40 45 

Ser Asp Gly He Leu Asp Leu Phe Met Arg Pro Pro Leu Gin Asp Glu 

50 55 60 

Asp lie Arg His He Thr Phe Asn Thr Pro Phe Glu He Gly lie Thr 
65 70 75 80 

Met Thr Glu Glu Leu Phe Gin Gin Tyr Gly Glu Val Met Gin Lys He 

85 90 95 

Met Gin Asp Leu Leu Met Asp Thr Pro Ala Lys Glu 
100 105 



<210> 33 
<211> 114 
<212> PRT 

<213> Xenopus laevis 

<223> Amino acid sequence frog (Xenopus laevis) endogenous peptides of 

growth hormone secretagogue 

<400>33 

Met Asn Phe Gly Lys Ala Ala He Phe Gly Val Val Leu Phe Cys Leu 

15 10 15 

Leu Trp Thr Glu Gly Ala Gin Ala Gly Leu Thr Phe Leu Ser Pro Ala 

20 25 30 

Asp Met Gin Lys He Ala Glu Arg Gin Ser Gin Asn Lys Leu Arg His 

35 40 45 

Gly Asn Met Asn Arg Arg Gly Val Glu Asp Asp Leu Ala Gly Glu Glu 

50 55 60 

lie Gly Val Thr Phe Pro Leu Asp Met Lys Met Thr Gin Glu Gin Phe 
65 70 75 80 

Gin Lys Gin Arg Ala Ala Val Gin Asp Phe Leu Tyr Ser Ser Leu Leu 

85 90 95 

Ser Leu Gly Ser Val Gin Asp Thr Glu Asp Lys Asn Glu Asn Pro Gin 
100 105 110 

Ser Gin 



WO 01/07475 



20/25 



PCT/JP00/04907 



<210> 34 
<211> 82 
<212> PRT 

<213> Oncorhynchus mykiss 

<223> Amino acid sequence for prepro-form of rainbow trout endogenous 

peptides (23 amino acids) of growth hormone secretagogue 

<400>34 

Met He Leu Met Leu Cys Thr Leu Ala Leu Trp Ala Lys Ser Val Ser 

15 10 15 

Ala Gly Ser Ser Phe Leu Ser Pro Ser Gin Lys Pro Gin Val Arg Gin 

20 25 30 

Gly Lys Gly Lys Pro Pro Arg Val Gly Arg Arg Asp He Glu Ser Phe 

35 40 45 

Ala Glu Leu Phe Glu Gly Pro Leu His Gin Glu Asp Lys His Asn Thr 

50 55 60 

lie Lys Ala Pro Phe Glu Met Gly He Thr Met Ser Glu Glu Glu Phe 
65 70 75 80 

Gin Glu 

<210> 35 
<211> 99 
<212> PRT 

<213> Oncorhynchus mykiss 

<223> Amino acid sequence for prepro-form of rainbow trout endogenous 

peptides (20 amino acids) of growth hormone secretagogue 

<400>35 

Met He Leu Met Leu Cys Thr Leu Ala Leu Trp Ala Lys Ser Val Ser 

15 10 15 

Ala Gly Ser Ser Phe Leu Ser Pro Ser Gin Lys Pro Gin Gly Lys Gly 

20 25 30 

Lys Pro Pro Arg Val Gly Arg Arg Asp lie Glu Ser Phe Ala Glu Leu 

35 40 45 

Phe Glu Gly Pro Leu His Gin Glu Asp Lys His Asn Thr lie Lys Ala 

50 55 60 

Pro Phe Glu Met Gly He Thr Met Ser Glu Glu Glu Phe Gin Glu Tyr 
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65 70 75 80 

Gly Ala Val Leu Gin Lys He Leu Gin Asp Val Leu Gly Asp Thr Ala 
85 90 95 

Thr Ala Glu 

<210> 36 
<211> 503 
<212> DNA 
<220> 
<221> CDS 

<222> (66)... (389) 
<213> Anguilla japonica 

<223> Base sequence of cDNA coding prepro-form of eel endogenous peptides 
of growth hormone secretagogue 
<400> 36 

tccaagaggc actgggtttc ctcttaaagt gcaaaactcc actgtgagct tcagacatga 60 

ggcag atg aaa cgc acc gca tac ate ate ctg ctg gtc tgc gtc ctg 107 
Met Lys Arg Thr Ala Tyr He He Leu Leu Val Cys Val Leu 
1 5 10 

gcg ctg tgg atg gac tct gtc cag get ggc tec age ttc etc age ccc 155 
Ala Leu Trp Met Asp Ser Val Gin Ala Gly Ser Ser Phe Leu Ser Pro 
15 20 25 30 

tea cag aga ccg cag ggg aag gat aag aag cct ccc agg gtt ggc aga 203 
Ser Gin Arg Pro Gin Gly Lys Asp Lys Lys Pro Pro Arg Val Gly Arg 

35 40 45 

cga gac tea gat ggg ate ctg gac ctg ttt atg agg ccc cca ttg cag 251 
Arg Asp Ser Asp Gly He Leu Asp Leu Phe Met Arg Pro Pro Leu Gin 

50 55 60 

gat gaa gac ate aga cac att acg ttt aac act cct ttt gag ate ggg 299 
Asp Glu Asp He Arg His He Thr Phe Asn Thr Pro Phe Glu He Gly 

65 70 75 

ate acc atg act gag gag ctg ttc cag caa tat gga gaa gtg atg cag 347 
He Thr Met Thr Glu Glu Leu Phe Gin Gin Tyr Gly Glu Val Met Gin 

80 85 90 

aag ate atg cag gat ttg ctg atg gac aca cct gec aaa gag 389 
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Lys He Mel Gin Asp Leu Leu Met Asp Thr Pro Ala Lys Glu 
95 100 105 

tgacaagagt ggatatgatc tggacttcat aaaaccctgc gtcccatata ttcctgcatt 449 
attgcatgca taattcaacc aattgttaaa catttaataa aattttgcaa acgc 503 

<210> 37 
<211> 484 
<212> DNA 
<220> 
<221> CDS 

<222> (47).., (388) 
<213> Xenopus laeyis 

<223> Base sequence of cDNA coding prepro-form of frog 

(Xenopus laevis) endogenous peptides of growth hormone 
secretagogue 
<400> 37 

tttcactttt atctcgcagg cggcaccggt gaccaggacc ttcagg 46 

atg aat ttt ggt aaa gcc gcc ate ttt ggg gtt gtc ttg ttc tgc ctg 94 
Met Asn Phe Gly Lys Ala Ala lie Phe Gly Val Val Leu Phe Cys Leu 

1.5 10 15 

ctg tgg acg gag ggg gcc cag get ggc ttg acc ttc ctg agt cca gcc 142 
Leu Trp Thr Glu Gly Ala Gin Ala Gly Leu Thr Phe Leu Ser Pro Ala 

20 25 30 

gac atg cag aag att gcg gag agg caa tea cag aat aag ctg aga cac 190 
Asp Met Gin Lys He Ala Glu Arg Gin Ser Gin Asn Lys Leu Arg His 

35 40 45 

ggc aat atg aat cgc agg ggt gtg gag gat gac ctg gcc ggg gag gag 238 
Gly Asn Met Asn Arg Arg Gly Val Glu Asp Asp Leu Ala Gly Glu Glu 

50 55 60 

ate ggg gtg acc ttc cct ctg gat atg aag atg acg cag gag cag ttc 286 
He Gly Val Thr Phe Pro Leu Asp Met Lys Met Thr Gin Glu Gin Phe 
65 70 75 80 

cag aag cag agg get gcg gtg cag gac ttc ctg tac tec tec etc etc 334 
Gin Lys Gin Arg Ala Ala Val Gin Asp Phe Leu Tyr Ser Ser Leu Leu 
85 90 95 
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tct etc ggg tea gtg cag gat aca gaa gac aag aat gaa aat cct cag 382 
Ser Leu Gly Ser Val Gin Asp Thr Glu Asp Lys Asn Glu Asn Pro Gin 

100 105 110 

age caa tgagaatgat gaaaatcege tegtctctga tgcccctccc cgatctgtgt 438 
Ser Gin 

gtctttatta tctctgtgta acccagaaat aaatcttatt tatggc 484 

<210> 38 
<211> 462 
<212> DNA 
<220> 
<221> CDS 

<222> (12).,. (257) 
<213> Oncorhynchus mykiss 

<223> Base sequence of cDNA coding prepro-form of rainbow trout 
endogenous peptides (23 amino acids) of growth hormone secretagogue 
<400> 38 

tcacaggtct c atg ata ctg atg ctg tgt act ctg get ctg tgg gec 47 
. Met He Leu Met Leu Cys Thr Leu Ala Leu Trp Ala 
1 5 10 

aag tea gtc agt get ggc tec age ttc etc age ccc tec cag aaa cca 95 
Lys Ser Val Ser Ala Gly Ser Ser Phe Leu Ser Pro Ser Gin Lys Pro 

15 20 25 

cag gta aga cag ggt aaa ggg aag ccc cct cga gtt ggt egg cga gac 143 
Gin Val Arg Gin Gly Lys Gly Lys Pro Pro Arg Val Gly Arg Arg Asp 

30 35 40 

att gag age ttt get gag ctg ttt gag ggt ccc ctt cac cag gaa gac 191 
lie Glu Ser Phe Ala Glu Leu Phe Glu Gly Pro Leu His Gin Glu Asp 
45 50 55 60 

aaa cac aat acg ate aag get cct ttt gag atg ggc ate acc atg agt 239 
Lys His Asn Thr He Lys Ala Pro Phe Glu Met Gly He Thr Met Ser 

65 70 75 

gag gag gag ttc cag gag tatggtgccg tgctgcagaa gatcctgeag 287 
Glu Glu Glu Phe Gin Glu 
80 
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gacgtcctgg gagacactgc cactgcagaa tgatcacaac ttggcataga cacggaatac 347 
aaagaacctc cattccctgt tctccaactt tcctttctca acttgtctta tacccaatgt 407 
actgtgtgaa catcgtttga attgtaaaag atgaataaaa taaccgcggc cgcta 462 

<210> 39 
<211> 453 
<212> DNA 
<220> 
<221> CDS 

<222> (12)... (308) 
<2I3> Oncorhynchus mykiss 

<223> Base sequence of cDNA coding prepro-form of rainbow trout 
endogenous peptides (20 amino acids) of growth hormone secretagogue 
<400> 39 

tcacaggtct c atg ata ctg atg ctg tgt act ctg get ctg tgg gec 47 
Met He Leu Met Leu Cys Thr Leu Ala Leu Trp Ala 





1 


5 




10 






aag tea gtc 


agt get ggc tec 


age ttc 


etc age 


ccc tec 


cag 


aaa cca 


95 


Lys Ser Val 


Ser Ala Gly Ser 


Ser Phe 


Leu Ser 


Pro Ser 


Gin 


Lys Pro 




15 




20 




25 








cag ggt aaa 


ggg aag ccc cct 


cga gtt 


ggt egg 


cga gac 


att 


gag age 


143 


Gin Gly Lys 


Gly Lys Pro Pro 


Arg Val 


Gly Arg 


Arg Asp 


He 


Glu Ser 




30 


35 






40 








ttt get gag 


ctg ttt gag ggt 


ccc ctt 


cac cag 


gaa gac 


aaa 


cac aat 


191 


Phe Ala Glu 


Leu Phe Glu Gly 


Pro Leu 


His Gin 


Glu Asp 


Lys 


His Asn 




45 


50 




55 






60 




acg ate aag 


get cct ttt gag 


atg ggc 


ate ace 


atg agt 


gag 


gag gag 


239 


Thr He Lys 


Ala Pro Phe Glu 


Met Gly 


He Thr 


Met Ser 


Glu 


Glu Glu 






65 




70 






75 




ttc cag gag 


tat ggt gee gtg 


ctg cag 


aag ate 


ctg cag 


gac 


gtc ctg 


287 


Phe Gin Glu 


Tyr Gly Ala Val 


Leu Gin 


Lys He 


Leu Gin 


Asp 


Val Leu 






80 


85 






90 







gga gac act gec act gca gaa tgatcacaac ttggcataga cacggaatac 338 
Gly Asp Thr Ala Thr Ala Glu 
95 

aaagaacctc cattccctgt tctccaactt tcctttctca acttgtctta tacccaatgt 398 
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